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t ) fnm a second order base line
L /,!.-.

!30gallua Island and southward

VIa
●

of coordinatinglocal surveys
.-
&

on

to

02’2

Runit Island. The scheme extends northward to

Eniwetok Island. The survey was for the purpose

project islmds and to establish distances and

: azimuths between certain installations.
4
z Standard procedure and specifications of the U.S. Coast and Geodetic SurveyE
o
Z for second order triangulation was the criteria for this survey. The geometry
z .?

&@f the scheme was checked by the Los Angeles Office of thet organizationbefore

~ afield work started and the results of observing the scheme were checked as to~~
us
~~procedure in January of this year.
ah’
+Q..% The scheme was so executti that jt can be expanded to irclude the complete
;?
~&%toll and where possible the permanency of station loc~tions was considered. Ml

<
station markers on project islands were referenced. Referenclr.tgof the two stations

*
:~ in the lagoon and on the ssnd spits south ofRunit Were not pratical.
:

Two previous surveys have been made of the eastern portions of the atoll. As%
M

stated in the reconnaissance report of January 7, 1949 these surveys were not

readily adapted to tbe requirements of this project and

to expand the present scheme.

The U.S.S. 13@WDITCESl?RVEYmade in 1944 was of third

were necessarily reoccupied

order ~ccuracy and covered

the eastern ~ortion of the atoll from Igurin to T30gumbogo. The apparent purpose

was hydrographic charts of the atoll. It included a base line on Runit Island and

control pints on eleven other islands, also a station 5n the lagoon in the vic-

inity of the existing station, Coral. The geographicalposition of station North

Base on Runit Island and the azimuth of the base line between stst,ionsNorth Base

and South Base were detemined by astronomical observations. As most of the sta-

tfons

tions

(: in th

on this survey were not on project islands and the reoccupation of its sta-

would have been necessary in any case for system expansion the values found

e U.S.S. Bowditch Survey were not incorporated into the present survey, except

that the Joint Task Force Seven Survey determination of

of station Runit was based on the original geographical

the latitude and longitude

position of station North

.J
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km..

Base as established by this survey. Also, the azimuth of the line North Base-Sand

~ was accepted.

The Jf31NTTASK FORCE SEWX SHNEY mde in 1947-48 and covering the eastern

~ portion of the lagoon from Aniyaanii to Engebi, consisted of a limited scheme with
.-
fiu stations on Engebi, Aoman, Runit and Aniysanii and station Coral h the lagoon.
4

z The scheme was stated to be of first ozder accuracy and first order procedure
c
o

was used. However, the base expansion figure was not consistent with spec~flcations&

U.S. Coast and Geodetic Survey and it wati’onlybecause of the lindted extent

hw
o @of the scheme that it could be considered of a high order of accuracy.~g
Ug
c> Of the seven stations inoluded in this survey, station Graflexon Acman Island
“;g
;h
+m.~ad been destroyed and the stition on Aniyaanii was of little value in expanding

$%
*he scheme. To establish a new station orIAcnnanfor the present survey requ$.red

g%

~ reoccupying three of the five remaining stations. It thus was apparent that the
‘e

$ expanded requirements of the present
a
~
~ triangulationnetwork.

&
Station South Baseof the U.S.S.

survey involved re-~stablishment of a complete

Bowdftch Survey was not recovered and a new

station ‘Runit~lwas established at the south end of the

Base-Runit became the ba~e ltie of this survey.

The geographical pxition of station North Base and

island. The line l$orth

the azimuth of the line

North %ase+and as established by the U.S.S. Bowditch Survey were accepted and

became the origim of posi.tier)and azimuth. “Although the original azimuth obser-

vations were made from station North Base to station South Base an examination of

the corIcctions obtained for the angle in the U.S.S. Bowditch trizngulatiorisshowed

that but little accuracy ~ould be lost by accepting the azlm@b of the line from

station North Base to station Sand hs the basis of azimuths for the survey. There-

fore it was considered that reobservation for azimuth was not justified.

The line North B6se-Runit was measured to first order accuracy and the azimuth

of the line was computed from its relation to the line R. Base-Saxxl.

The computations involved in establishing the azimuth of this new base line

have been checked and are included here for reference purposes.

+



A copy of the Report of the Engineer, Joint Task Force Seven, Part 2 was

made available to us and has been of great assistance in planning and exeouttig
\

this survey.
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To meet

g established

Location of Control Points

the requirementsof the present project, a horizontal net has been

consisting of fifteen stations, including ffve stations of the
.2
f

Joint Task Foroe Seven Survey. Two of these five were original stations of the .,

2
z U.S.S. Bowditch Survey, and an additional station of that survey on Eniwetok

~.
z “ is also included. Stations are located so that all project Islands are tied in ‘
2’.~

2$ directly to the scheme or can be tied in by local.triangulation. A new station
-%
tiw
0% in the lagoon off the south end of Runi.tIsland was established to strengthen~:
Uz
c% the base expansion quadrangle.“~g,
=%
+.Q, Where practical, stations have been given the nameof the island onwhioh~q’
$ “~

they are located. This was done to simplify reference to these stations. Some
@

e of the U.S.S. Bowditch and Jotit Task Force Sewn stations have been rammed
~

3 and reference to this is made in the station recovery notes. The stations of
*
~ :.
= the survey and location are as follows:
iii
& Bo~ --------

Teite3r -----
Engebi ------

Bokon ----..--

Aomon -------

Piiraai -----
North Base --
Runi.t------

Coral -------
Pinnacle ----
Photo -------

Islet ------
Sand --------
Ani.yaani.i---
Parry -------
Eniwetok ----

Bo”galluaIsland
Teiteiripucchi Island
Engebi Island
Bokonearappu Island
AouionIsland
Piiraai Island
Runit Island
Runit Island
In lagoon
In lagoon
Yhoto tower im lagoon
First -d ialand-
Third sand island
Aniyaemii Island
Parry Ieland
Eniwetok Island

south Of Runit
south of Fhmit

The islands of MuzinbearikkujKi.rinianand Aaraaubiru will be tied in by

local triangulation. Japtan is not included in present control requirements

but car be tied in by the same method if desired.

I



Geographic Position and Azimuth

“) i
In’the interests of economy and because we concurred with the Joint Task I%rce!,.“”{

S&ren Survey that l~ttl’eacouraoy would be 10S+C,it was our intention to accept
m .,.,.....
g..!

x ~Lj@e g~graphical POSitiOtiof station Worth Base and the azimuth of the new base

.2.‘[
‘< lfm as the origin of @AitforI and azimuth for the present survey. A3~’ We length- ~$

7

...... ,~.- ,.
...
.~,”{Of the’base 1ine w~~l~ i+!p~ceptsd~
.;,z’! : ..’,.- ..

,““”2:.5 In observing’,ft$t6e$&&n% m“mey t~e base expane& qkdmgle was ob~erved
“u& .-.

~ %kk due to the necess~t~(~f constm!oting the new station, Pi~ole, ~ th$x:lagc@.,./
-%;..

,,.
~:. .
~ < ~,~ resfits obtained M5.cated ‘thatthe pre~eqt lpcatiom af.the marker was ecce~

., ,.
Gg””
= ~.trie tO the msitfon from whtch the T=sk~%@I 5P?* ObSSI’VStiOZ=wer@ ~= and
+~ .,,.% .:-->’,+
~ ~~hld not be acaap$d. as tie point of OFf&@ of the present survey. A oozqnxted..;

.. ?
E ‘difference o0 f approximately four tenths o? ‘ifoot in a northe@erly direction was

-e
‘d*Q
s
ok,
a

“’z

found. TI& clifferenee may have been caused by physical displacement of the

mnument.
...

.,

!&e Los Asgeles otf%oe d’. t~ 11.S.C.& G.S. eonourmd h-’the conclusion that

station Xorth Base could not b~ accepted as being fn its .truqpoaition9 also.b...

.; ,thedecision to measure the I.inefrom the present position of station l@th ~ as.

to station Runit to establlab a base 1ine for the present survey. The geographical

position of s~ation !Wnit and tlheazimuth~f the I#ne from station Runit to station

Coral =o@d be accepted for positfon and azitith as the llmited e&ent of the ad--..

jus&ents 411volvedwould not appreciably effeet the accuracy requirements of this

?



Field Procedure

Q

A reconnaissance of

triangulation stations.

The observing party

all locattons involved was made and markers set for the ~

Actual observing on this survey started in October, 1949.

consisted of an observer$ recotier and a varyfng number ~~

of light tenders. The party was quartered on an L.C.T. which moved to cmven-=

lent points in the lagoon as required. An L.C.11.and a DUKW were used for traqs-

portatio~ to the stations, and when practical.,planes w&e usd between the islands ~,,

having landing strips.

Four Bilby ste~ towers were available for the survey and were

stations as the survey progressed. Where low towers could be used

..
moved to new

they were aon-

strmted of wood. The towers ware adequately bra~ed and little vibration was
.

experienced~ All observing was at night using lights for targets. A Ufld T-2
.

theodolite was used,for observtig and found to be ve&&ati.ufadory. Ehmefif.
‘:;
k.?

ficulty was experienced with the efierior lighting probably due to moisture.

Station lights were constrmted f’rcmU.S. Navy battle lamps by instslltig a reo-,

stat. This made it possible to dim the Mghts to oorreot intensity and thsy made

a satisfactory target. -. ~...

Continuous inter-station communicationswere considered necessary due to *e ~

remote location of the sta%lons. This was realized hyusing13.S. Ar6y Type 619 ,,

portable rad~os. Considerable time was saved by this means of communication as the

light intensity could be adjusted instantly,and changes’in plans could be &ns-

mitted to all personnel involved. This was often necessary due to weather con-.

ditions.

The observing was done at a period of the year when

high wind velocity was experienced. Some time was lost

considerable rain and

due to weather both in

being unab le to get to the stations and poor visibility while occupying the

stations.

Water transportation was adequate but necessarily slow and the personnel
1

ware usually away from the base of operations foutieen to sixteen hours.

/0
\l
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Travel after dark in the lagoon was considereddangerous and the personnel were

distributed before dark and picked up after sunr~se in the morning.

Observing procuiure cousistqd of adjusting the intensity of the statiom lights

to the minimum which could be observed thereby obtaining a small targer consideri-

ng the distance involved. This was done as earlyin the evening as sufficient

darkness was obta$ned

Due to weather it was

Wening. From two to

and froIso~e to three sets of six positions each were obeerved.

sometimes only possible to complete one satisfactory set in an

five hours were spent in observing. When results obtained

were within the specifications of the U.S. Coast and Geodetic Survey no attempt was

made to obtain further refinement.

The strength of figures obtained for the net was an RI of 74.4 with a UELXim

of 130 allowed.

A mximum triangle closure of 2.5 seoonds and C!Iaverage closure Of 103 se~~s

was obtained with the maxismm of 8 seoonds for one triangle

average closure allowed

TheRUNITBASELIBE

the two stations, Eorth

by specifications.

is a broken base consistingof four

Base and Runit. This was necessary

and 3 seconds for the

sections connecting

due to the configuration

of the island. Traverse Station Runit of the Joint Task Force Seven Survey is an

angle point In this traverse and was also included in the former traverse.

Standard procedure of the U.S. Coast and Geodet$c Survey for second order base

line measurement was used. Angles were measured with the Wild T-2 theodolite and

the measurement was made with three Lovar tapes using thermometers and stretcher

apparatus of an approved type. The calibration certiffoates of these tapes are in-

cluded In the record of the survey.

Stakes

alternated

tapes were

Due to

use a wind

were set at fifty meter intervals for chaining

so that in completing the fomard and bsckwafi

used in each direction.

the velocftyof the wind

break in order to obtati

at thfs period of the

points and the tapm were

measurement all three

year it was necessary to

accurate results. This consisted of a thirty

i[

1’2
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six inch strfp of canvas approximately fifty five meters long which wes held

parallel to the line as each measurement was made.

y“”’-) ;“
., . .

.,

0

The

The computed probable error of the total measurement is 1 part in 6@,000.

allowable maxi.mumprobable error is one part in 500,000.

.’
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HOLMES 8 NARVER

LIST OF

ENGINEERS JOB N:. 640

DIRECTIONS

STAT 10N ANXYAANII (So&@

CHIEF OF PARTY WH

OBSERVER FPC

DATE 3/17/50

COMPUTED BY ~H

CHECKED BY m

Parry

coral

R.M. ~Oa I
17.495 M

Photo Tower
21.425 M

R.L?.No. 2
33.’7?$M

190eccentricity:

Observations m[

Reference mark$

OB8ERVED

DIREOTION

0°00’00,06

3.01-5L-26.6

214-55-42a6

304-5W6.2

326al-2~.6

of lights or fi

e from a 16 fm

were establish

I
I
I
I

!

I

EGG.

RED.

-

trwaent

mod tc

by the

SEALCVE1

RED .

t this SI

or

Pint Tasl

CORRE&ED DIR.

ZERO INITIAL

0“00’00.06

.

tion

Force Seven Su

ADJ. DIR,
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HOLMES 8 NARVER ENGINEERS JuB N:. 64u

LIST OF DIRECTIONS

STATION AOMOIII (Aomon Trav. Sta.)
DATE 3A7150—

CHIEF OF PARTY COMPUTED BY ‘H

OBSERVER .._.—...-_~~. _ CHECKED BY LSH —

oBSERVED STATION

Coral

Photo

Bokon

Engebi

R.M. No. I ~
22.860 k? :

R.N. No. 2
22.860 E

I

Base

eoaentricity

OBSERVED I ECC. I SEA LEVEL CORRECTED DIR.
ADJ. DIR.

DIRECTION RED. / RED. ZERO INITIAL

Z-4942.8

86-53-44.1

9L-05-58*5

188-08-10.0

278-08-10.0

31.1”56-56.L

of lights or instrument

I
I

at this

/00’ OG.06

/

Observations taken from 40 foot steel tqwer

blocksdisks in conareteReference mark$ are bronze

station



HOLMES a NARVER ENGINEERS JOB NS. 640 ,

LIST OF DIRECTIONS

STATION BOGA DATE 3/17/50

CHIEF OF PARTY W COMPUTED BY LSH

OBSERVER~ CHECKED BY~

OBSERVED
oBSE’iWED ~ATION

DIRECTION

Photo

R.E!.No. I
59.015 M

Emgebi

0°00’ 00.0;

6-48-04.0

94-53-5000

154-s+00.0

ECC. SEA LEVEL

RS D. RSD .

293-21-24.7 -

‘ 311_03.56.3 ; -

I

1 jNo eacentrioi y of lights or $nstrumen at this

Observations

r

I

K

e from 40 fook steel t er

Referenae roars are bronse di~ka in 00 rete blo

CORRl!UTED DIR.

ZERO INITIAL

0“00’00.06

.

1“
ation

:8

ADJ. DIR.
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,>

LIST OF DIRECTIONS

STATION BOKOFJ

CHIEF OF PARTY~

OBSERVER

oBSERVED ~ATION

Aomon

Coral

R.M. NO. I
15.240 M

R.M. NO. 2
15.240 id

No eocentrfaity

Observations EUN.

Referenae marks

,, I
OO(?O’ 00.00 I
62-59-24.7 1-

207-24-12.2 ~ -

I
I

279-24-12.2 } -

$

f lights or inatrum.nt

from a 15 foot wood tow

re bronze diskq In ooncr

I

DATE 3/17/50

COMPUTEDBY NH

CHECKED 8Y~

SEA LEVEL

RED.

this sta

*

CORRECTED DIR.

ZERO INITIAL

0“00’00.0;

ion

ADJ. DIR.
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HOLMES & NARVER

LIST OF

STATION CORAL

ENGINEERs JOB N:. 640

DIRECTIONS

DATE 3b7/50

CHIEF OF PARTY LSH
COMPUTED BY ‘H

oB=RvER~ CHECKED ey~
OBSERVED STATION

Ii.Base

Runit

sand

Pinnacle

Aniyaanii

Parry

Eniwetok

Bogs

Telteir

- Engebi

Bokon

Aomon

. Piiraal

OBSERVED ] EGG. \ SEA LEVE1

OIRECTION / REO. I RCO.

o 00 00.00

/ /

15-&14.6

34-01-32.5

34-35-0?.2

45-53-47.1

69-02-46.3

84-03-20.2

234-40-33~

253+3-12.8

26&07-08.7

279-24-lq4

309”31-10.1

326-49-29.3

I /

l-’

l:,

i-

, .

-54.0 ,

I

I
I
i

,
, .

a

I .

(1-
1

I
NO ocoentrioit of lights or ipstmment at this s

r
Observations m~de from a 14 foot wood

I
clroular COIIO ete 00U

1No reference m rks set

._L___

I

+ wer set o

1’

I

I

CORRECTEO OIR.

ZERO INITIAL

0°00’00.06

ltion

existing

AOJ. OIR.

@2-26.2
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HOLMES 8 NARVER ENGINEERs JOB N!?. 640

LIST OF DIRECTIONS

‘TAT’ON~ DA’E~
CHIEF OF PARTY -LSH COMPUTED BY ImI ●

oBsERvER~ CHECKED BY ~

OBSERVED STATION CORRE~ED DIR.
AOJ. DIR.

ZERO INITIAL

Cmal 0“00’00. 06

Photi

Bogs

Teiteir

Ft.l!.No. I
15.240 M

R.N. HO. 2
15.240 M

Aooion

M. Base

No eccentrlcit;

Obsemations m

Refereme mark

.

o“ w’ 00. 0; /

17-01-0235

97-37-22.0

120-21-30.3 ,
1

105-11 -10.0 !

195”U-10.O

315-3”-”1.4

322-?3-45.3

lights or ins~rument a

from 40 foot +91 towe

I
e bronze disks in concr

I

I

I

SEA LEW

RED.

this stg

9 bl.odcc

.on

I

a?z-,,A .,,”



..

\
t

HOLMES & NARVER ENGINEERS JOB N:. 640

LIST OF DIRECTIONS

STATION ENIRETOK (Privilege)

CHIEF OF PARTY MH

oBsERvER~

OiMICRVED STATION

coral

Parry

R.B. No. I
11.924 M

R.Ji.~0. 2

U.924 M

\

\

Observations t

. Light was euue
Light was at t
Observation wa
Referenae mark

OBSERVED

DIRKCTION

● ❆ ✃

o 00 00.00

47-@-22 .5

62”46917.4

332-46-17.4
I
I

I

1

I

I
I
I

I

ECC.

RED.

051-39.t

*

I
(

I I
,

/ Iken from eoeentpic stati n

DATE 3/17/50

COMPUTEDBY ~H

cHEcKED By~

SEA LEVEI

RED.

I

trio for obse~tion fro~ Coral

i

ue station for observati n from Pa:
made from a 40’foot ste 1 tower
are bronze dis~s In oon~rete bloc]

CORRE@ED DIR

ZERO INITIAL

O-oo”oo.oc

,

—47-43-42.7

sfO. Enikvejc

I Ec<.

Y

ADJ, DIR.

43-42.7 -

.

?/c.

,,

2-4



& NARVER

LIST OF’

ENGINEERs JOB

DIRECTIONS

N:. 640

STAT ION ISLET
DATE 3A 7/50\

CHIEF OF PARTY . LSH , COMPUTED BY LSH

OBsERvER~

OBSERVED ~ATtON
,’ Q8SERVED i?co.
‘. DIR@ CTION RED.

Corel ‘“ 0“)00’ 00.06

t

i

Runit j,/48-33-58.9
,/i

7

1:,
1.

}“No ecce~trioit ;of lights or

Observations

No reference
‘“Pe from 11 foo

Bet

0

I

tlt)trunlen

wood tu

SEA LEVE

RED.

ilt

r

CORRECTED DIR

ZERO INITIAL

● 1 ,
0 00 00.OG

ntton

ADJ. DIR.

2-7.



HOLMES & NARVER ENGINEERs JOB N:. 640
)’

LIST OF DIRECTIONS

STATION NORTH BASE

CHIEF OF PARTY ~H

OBSERVER

Coral

Engebi

Piiraai

AomoxI

R.M. No. 3
45.686 M

Runft

sand

R.M. NO. I

31.992 M

Parry

Pinnacle

R.SE.No. 2
25.233 M

v

t

I

OBSERVED

DIREGTION

0°00’ 00.06’

60-40-51.5

79-53-U.5

81-28-05.5

101-5?-2O.O

247-45-17.2

252-54-49.1
I

267-33-20.0

I

274-U-59.7 !

320-23-43.0 ‘

340-35-50.0

FNo eccentricity f lights or in

I4 PObservations mad from 40 foot

—

EGG.

RED.

trtmmt a

keel.two
I

DATE 3h7/50

COMPUTED BY ~H

CHECKED BY ~

SEA LEVE

RED.

I FReferenae marks re bron~e disk set in r f ledge

j

CORREdTED DIR

ZERO INITIAL

o“oo’oo. oG

.

ion

ADJ. DIR.



HOLMES & NARVER ENGINEERS JOB W. 640

LIST OF DIRECTIONS

STAT ION
PARRY

CHIEF OF PARTY ~H

OBSERVER WC

DATE
3f17/50 (“.,

COMPUTED BY ‘H

CHECKEO BY

oBSERVED SIATtON

Coral

!?.Base
\

sand

R.M. MO. I
15.2/+6 M

Aniyaanii

F!.Y.No. 2
15. 224 M

Eniwetok

?40eccentric

Observations

Reference mar

I .,

OBSERVED

DIRECTION

0“00’ 00.0;

25-42-13.5

39.44.35.3

46-34-25.4

54-56-34.4

1~-37-20.4

242-.0-22.6

‘ of lights or

ECC.

RED.

I
I
~
I

instrumen
I

de from 25 foo~ wood

bI are brmnze di lcsin
I

I

I
I

I

tx

Oc

KALEVI!L

RCD.

%t thla

xiinex

rete bla

oRRE&SD DIR.

ZERO INITIAL

0“00’00.06

.

etson

ting steel *

s

ADJ. DIR.

.

/
/,’,

.29



HOLMES (3 NARVER

LIST OF

STATION PXIRAAI

ENGINEERS JOB N:. 640

DIRECTIONS

CHIEF OF PARTY ~H

OBSERVER FTC

oBSERVED 9TATION

N. Base

ROM. No. 2
22.86o N

Coml

R.M. NO. I
22.%0 M

No eccentricity

ob8ervation8 tak

Reference marks

.-

OBSERVED

DIRECTION

0“ 00’ 00.06

0-31 -55.0

66-55-40.3

270-31 -55.0

ECC.

RED.

I

f lights or Instrument a

n from 16 foot wood tom

re bronze disks in concr

I

I
1
1

1

DATE
3/17/50

COMPUTEDBY ‘H

CHECKED BY

SEALEV!!L CORRCCTED DtR.

RED. ZERO INITIAL

0“00’00.06

this $tetion

ke blocks

I

I

ADJ. DIR.



& NLRVER ENGINEERS J(JEI N:. 64u

LIST OF DIRECTIONS

STAT ION___ PINNACLE — DATE .~~

CHIEF OF PA RTY–-__&H_–_ COMPUTED BY__JaL__________

OBSERVER .._ .. .._.=-------- CHECKED BY —>___

OBSERVED I
EGG,

OBSERVED STATION
] SEA LEVEL ~ CORRECTED OIR.

DIRECTION
I

RED. 1 RED. t zERo l~lTIAL

I I

Coral o“ W’ 00.0; : { ~ 0“00’0006
I

I
M. Base , 105-48-37.3 ; - ~

I
Runit I 139-57-10.4 ~ - 1

I
Islet ; 173-14-14.9 - I

I
I I

I

Ho eomntrieity ~of lights or instrument dt this st~tion

J
I

Observations m ,e from a steel tripod 10 ~feetabov~ tide level

No referenoe malks set at this station
I

I

I

I I

I

I

ADJ. DIR

.3/



STATION RUNIT

CHIEF OF PARTY ISH

OBSERVER~

OBSERVED STATION

N. Base

R.M. No. I
15c520 ~

R.M. No. 2
14.65cI M

Islet

Pinnacle

Coral

l?oeccentrieitj

Observations w

Reference mark~

OBSERVED

DIRECTION

0°00’ 00. 0;

s-37-l? .L

107-02 -33.4

188-3 $-01.9

286-46-58.5

308-02 -56.2

ECC.

RED.

.

0

~f lights or instrument ~

~ from 20 foot *ood tows

shown were established ~

DATE 3/17/50

COMPUTED BY LSH

CHECKED BY~

SEA LEVEL

RED.

b this st

,

the Join

CORRECTED DIR.

ZERO INITIAL

0“00’00. 06

tion

Task Force Sm

ADJ. DIR.

n Survey



a

HOLMES & NARVER

LIST OF

STAT ION SAND

ENGINEERS JOB N:. 640

DIRECTIONS

cHIEF OF PARTY LsE

OBsERvER~

OBSERVED STATIOM

F71rry

Coral

?4.Base

No eccentrloity

Observations m{

No reference m

OBSERVED

DIRECTION

(?OOO’ 00.0;

l@5-1f,-13.1

144-07-27.3

>f lights

3 from 15

KS set at

EGG.

RED.

I
or instrument

1
foot ~d towe

13this ~tation

I

I

I

I

COMPUTED BY ‘H

CHECKED BY ~

SEA LEVE

RED.

t this s

CORRECTED DIR.

ZERO INITIAL

0“00’00. 0;

tion ,

ADJ. DIR.



HOLMES & NARVER ENGINEERS JOQ N!?. 640

LIST OF DIRECTIONS -

STATION TER’EIR

CHIEF OF PARTY ~~

08sERvER~

OBSERVED ~ATION
00 SERVED

DIRECTION

Coral I 0°00’ 00.06’

Bog&i 9443-4?. 5

Bells no. I 125-23-00.O
15,24(E?

R.m. I!lo. 2
i

2M=23-00.O
15.24(X

ECC.

RED.

Engabl 34-30-28.4 : -

1

{

\
MO eoeentrhit of lfghts or I&trument

Observ@ iow de frcns40 foot~steel to

Reference mark are bronse dieks in mm

,’

.:

I

I

I

1!

I

I

1
1

1

DATE 3LL7/5 o

COMPUTED BY LSH

cHEcKED By~ ‘

SEA LEVE

RED.

t this a

r

Bte blw

CORREOTED DIR.

ZERO INITIAL

0“00’00. 0;

ADJ. DIR.



1

I
I

d= 39.12

— _____

Parry

Coral

——

Coral

Eccentric Station –ENIWETOK

Log. d =1,07642

colog Sin 1“=5.31443

= 11.924 M, 6.39085

a

0 t

255-04

Log. Sin u

+

9.98508
1

207–15 ~ S!.66075
I

I
I

Log S ~Log( Sin a ‘ Log. red. f
Meters s )

In seconds
——-.—————.—.

3,779G7 6.20541 2.59626

4,315G6 5.34509 1.735!34

\ ‘7220.90 ~

‘\ 343 cl J
15-00 -~obs Parry

“A {/p
0 -00-54.4 Calc

“‘\
\

\ ‘d>\.
\ 9---

\

‘“\
. .

\

\

~ ‘b

lc4-E’:, -~’:
m“-

\ ... -
%

*

.- .7_.

23.0 adj~~q
47-49 -2?2+ obs ‘\.\,

J

‘i+ y ‘“’:

Eniwetok E.cc.-mg<q “

15-00 –34.3
- 0–00–54.4

14– 59-39.9

/17– 16 -37.4

Reduction

=C

394.7”

54.4”

-- G–of5 -34.7
——— _______ ._. _
117- 10 -02.7

!4. — 59-3:3,:;

117–16–374

47–43-4,?.7
—__ .
180–-OO-OO.G

l\
–d

ob

F-%‘,, 0 -06-34,7 ca

j Enlwetck
27-13 -42,6 COiC

I
— ——



HOLMES 8 NARVER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS

STAT ION —A~@&~// —COMPUTED E?Y&~,ff DATE /2-/4 ’49

OBSERVER E PC CHECKED 6Y~_&-_ I NST._k$~/~ ~-z

Wsmol

2

3

4

5

6

7

8

——..

———.—-

STATIONS OBSERVED

0.00” 27.D ~

1

0-00” , 29.5 I
~.

\

II
0.00” ; Z6,/ ~

~-”
—-———.

~
0.00” ~ 29.3 I —. +- —. —--.. —..\ !

. .

0.00” : 23.4 ;

t

0. 00”...-—----. .——_____ _____________ .-—.——-. — __________

0.00” ~—.-.. ..-—.—...

---—y-— ______----

SUM ‘ /59.4
—...

MEAN 26.6 :
—.. ,

CORR. FOR ECC.
~-

,

DIRECTION 26.6 ~. ...-. .—. - . . . . . . ---–.....

--- -. ..

.—. 4..—-——–-.-—.-.-........_.-—–._

. . .-.—.-1
I

~
-- _ I.__.

.3$?



HOLMES 8 NARVER ENGINEERS JOB N5?.64C)

i
ABSTRACT OF DIRECTIONS

I ‘ 0.06’

+-

45.4 1 59.6 58,2
-._-___t --L-_——_——__._.—_

I t

--.-__#”ou:2 47.8 / 59.8 566 ]
—— —-— ——-—! ..—— —

3 0. 00’” , 4/.3 : S6. 2 54,5
—— ——. —____ —.—.—

1
0.00’”—-—c -.—l. 42.0 00.0 5T7
—.-—-~—------- .——. .—.--. --—--—.——. -—..— —.—

5

6

7—-—

8

—.

0.00” 48.4 59.2 58.6
—._ ._.________ ___ ,____ ______--——— ----—---—-

0.00 39.5 56.1 53.)

0. 00” ..——.-..—.—_ ..____.._ . .__ .—

,,
0.00

——_—.____ _.

SUM 264.4 35-0.9 .—

MEAN 44./ 58.5

CORR. FOR ECC.
-. .

DIRECTION 44/ , 58.5...—.. .—

-.

. .

.i

.——.——_________

338.7

56.4

564

+ ...—_—___ _____
I

I

.—— —— _ ..—- .——

—.



HOLMES 8 NARVER ENGINEERS J(2IB N:.640

ABSTRACT OF DIRECTIONS

STATION-.&! O”A~ COMPUTED 8)’ z, ~ti DATE No v z~ 1949

OBSERVER ~pc CHECKED f3Y& A ‘i {NST ~lld T-z.——

*, ,~,

STATIONS 08 SERVED

coral Pho +0

o,
0-49 ‘

-~

/.. ‘ I
3 /0.00 j 03.2 :

——----~- ———. —
I )

4 j-o .00” : 02.6 1
... .. .... —-— —...— ----- __ — .— ___

I

I ,,

5 1 0.00 (35.4
—_____

t-
.-. —— ___ ______ __ —---——- .-+----- -----------

[

I
7 !O. OO’(

..y– ---- ----- +-.- —....—._. .—---- .— - .—- - .-..._. —-—___ _________

8

---j--- ~~ ~~~~

0.00”

-... -–.1.- . ..-__-.-_

SUM
—— ..— _

MEAN

CORR FOR ECC

DIRECTION

/6.9
_—.

02 a

02.8

t

—

.



HOLMES 8 NARVER ENGINEERS JOB N:,640

ABSTRACT OF DIF?ECTKXW

STAT tON 80GA COMPUTED !3Y~ 3H DA7E Nov. @ 1949

OBSERVER ~pc CHECKED BY ‘ ‘ ~ INST. w/id 7-2

‘Osrnol STATIONS OBSERVED

coral Tei+eit- / En9ebi ! I

I I

-----J-
1

INITIAL

293 0-2/ ‘
,;

0:00’ 3// “-03 ;

I

I

i
0.00” 25.9 1

, ‘“ .--l____i2

0. 00”
t

24.0 ~ 54.73 ,

I ,
0.00” : 23.2 54.5 ~

.— I
4

26.2 58.95—-—.—

6

1

000” 23.6 53.7

0 ~00”—..—__—.._ _._.._7
-—-.. -.—.....—___ —

0.00”
A

8— .._ — —.—..—____ _ ____ ..

—---- —_.. .——_—___________

SUM
—.

3379
+—----–—-——--

[

—. —_... .

—.

—
MEAN

—

COf?R. FOR ECC.
. —

DIRECTION

24.7 56.3
... ---- ..__

.- —.—.

.- ___ -—. ..

.-. —. —— -

-——— .

-.

I --..J24.7 56.3

3z-



HOLMES & Nlif3VEf3 ENGINEERS JOB N5,640

[
ABSTRACT OF DW?ECTIONS

S7ATILFI 0 OGZ-4 ----- CCIM~!JTE5 B{ ...-~...ti.ti __._..03T E . ‘_c_~._Z.U_4-9____

OBSERVER ..~-/?---- -. CHECKED BY... -~:.~. ?-. ----- INST ..W//f?._~&_-.

POSITION’ . . –-_...n- . _ . . .. . .
STATIONS OBSERVED

——T—-—.... .—.—-...7— —.—— - —. ——-----. -—

~ Engebi ; Phofo [
) I

- +.__._...–. --—*——...--–-..__...&_. ...----- +_.. . . -- .—..- .. ..... ——.—.

‘ lNITi AL ;

~ 0:0(2 ~ s~”-+q’
—— .._-

1 .-

.—-. —.—-.--L.—.-—-...—...—.__.-—..—-z ——. ..—-——. .——

2 0.00” /0. 6 ;
-—- ——-—.—.--——..——. -. —-.. .-.—— .,+–-– —-—-——–- .——___ ——_. — —-—.—. .—— ...—

3 (2 00’” 04.7 1
—.-—-—--------–—---—-—--——--- -—--—–-.-–—.—.—....__ —”________

-—. .

6 --

7—

8. . ..

-—..+.....—-. .. .. . . . ...

0.00 02.7
.— . ._ —.—.

o 0 0“ . .- .—

00

SUM

MEAN 077

CORR. FOR ECC.

DIRECTION 077

.

. . .

!.

. .

1

.——.————

—.

..

4 ‘i,.



HOLMES 8 NARVER E~jG/~jEEfiS ,\~O N:,64(j

ABSTRACT OF DIRECTIONS

STAT IO N__O_o K 0 N_ COhi PUTED OY-._@&______ DATE ~Qv 22, /949

OBSERVER ~~c CHECKED BY ~ ~_-_~ INST. ~/’r& ~-2?-——

POSITION . STATIONS OBSERVED

A oman co t-c7/ iI
I
~‘:’;;%

I

/ 62 °-S9’ ~ I

I

2.—

3

4

5—.

6

7

8.— ____

L

,

I
0. 001’ / 26.2

( ~
I

0.00” / (?53 I
I

. -’-+_ I .——
I

0. 00” ; /257 I
~—+———— —— .—

I>?
0.00 ~ 23. / r

—. .— .—

0.00” 23.9
——. _ -——4------------- —..—4-—--------- : .-. ____

1

0.00” ; 24, / ;
I J

0. 00”
.—.— —.—. -= ______

0.00”

—--—

MEAN
—

CORR, FOR ECC. !
...- –--–+-

DIRECTION
—.. _ .... . ____ ._. ,

/48.3

247 .

24,7

—. .-... __________ -—.———

..i .. . .._—...__ ________ .

--. ..— ... . . . . ___________.J ___ ___

I --–-.——...... .. --

—.

1

_.–..l. ------ -----
I



HOLMES 8 NARVER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS

STATION CORAL COMPUTED BY ‘5H DATE Ocf, 26, /949

OBSERVER ~~ C CHECKED BY w ‘H 1NST. w;id ~-z

2

3

4

!5

6

7

8.—

STATIONS OBSERVED

{or+h Pose Phofo
I

,

INITIAL

0:00’ 2/0°-39’

[

I

I I

0.00” i 28.5

I
I

I I

0.00” [ 28.5 I

o 00” \ 26.6 I

I

I !

0.00” i 26.0 I

0. 00”—–—— — ——

0.00’{ ,——. -..— —..———_.—_. —

SUM /65.3 1
—— ..— -–J- -–-——-—–— -—----

MEAN 275 !
— .T-–—... .—.—..-—

I

CORR. FOR ECC.
--–.—-—.—————~——_–___ ———I

OIRECTION
!

2 Z5
. - . _. . _ _._.L...--. .—.

I

--–-i

——--l



HOLMES ~ NARVER ENGINEERS JOB N:.640

h, ABSTRACT OF DIRECTIONS
j,, ,,.

2 STAT ION COftAL
* COMPUTED BY ~ 5~

.- DATE ~~ v 21, /949

I

OBSERVER ~~c CHECKED BY ~ ~ H INST. _w<~~2

D@Jmo~ STATIONS OBSERVED

A40r7f$lhe Bogq Ziteir ] ZTf7gehi Bolron A omur-)—,
INITIAL

?;

234”-40 ‘
Ii I

‘i0:00’ 25-3°-58 ; .268 °-07’ ~ 279°-24 3090-3/’

I o. 00” \ 30,5 }3,4 /0.4 ; /9.3 /2.4.— .— ~.

{ I
33<5 /1.5 074 ~ 23,5 09. /

/, ~
33.4

~“! ,

/0.5 06.7 ~6. 3 08.6
&—_–___–_ >

// I
34.6 /5.8 //.o /(9.7 /0.0
--——-— —. —.-— —— ——__ ___

I 0.00” : 35.0
~+-–--~

/4. 2 /0. I 2/.8 //.2
—1----- .-—. —.. —.-.—. ____ - ... . . .. .. -. _ .. ..

6 0. 00” \ 33.2 ; //.3 06.9 16.9 09.4

7 0. 00” ;
——-——.._ .

8 0.00”. -. . L...—..— –._ ..——____ ------- .-—...—-— .._+ ____________ ._.______,___
i

-J----- –_._J_____ ._

SUM 200.2
--—— . . .. . .

—-.----.—- . —-__. ._____ ._ ________

76.7 52.5 //6.5 60. ?
..—.—. ..+ . ..____._.. _A._. ._

MEAN 33.4

L..
1

I
DIRECTION 33.4 ;

I
.- . . ‘2;8. i __ ‘.!:7. _. I__ ._l.9.?._ i. __ /.O.!--- -

P;irQO i

326°-49

284

28.6

29.8

30.3

/ 75.6

29,.3

293

M-



HOLMES tli NARVER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS
\

STAT 10N CQRAI- COMPUTED f3Y__!&5 ‘ DATE ~ec ~ /949

OBSERVER f ‘c CHECKED t3Y&E ‘ INST. w//d T-2

STATIONS OBSERVED>Oswl(

JNITIAl
34°”of ‘ ! 34°-35’

I
I

0:00’ , i5”- 4a’ 69”-02 ~

I

~“+

0.00” I /4,3 34.6 676 ~ 48.82
I .— —-— —

t

0. 00” i /6. 9 ! 32.5 07.1 47.03

1 ,
9’/

0.00 ! /3.5 ~ 30.9 078 46.9 ~4

0.00” 13. / 34.6 07,3 46,3
— — -— —.— —-—..——+___ —.-- ——___ ..... ..

I

0.00” ; /4. 0 3f.4 04.0 43.7

5

6

0.007 ———.—.— — .— —.. .. —_ ————___

0.00”
—. -...8.— ......——______

——––—- —-.+—--- _ .. ...— —. -—A—. _ —

SUM 43.5 2778
.–—.-.-i .——.—...._—._.—-..————.——- —_____ .. +

32.5

32.5—

072 ‘ 46.3-. .._ .. .. -—-.
MEAN /4. 6

.... .-.—.—.—.. . ...

I
CORR. FOR ECC ,

t
— ... .—._

———

. . . ..— t ---- -—-- ---—

DIRECTION /4.6 :
,. ! . .–—.—.-..



HOLMES 8 NARVER ENGINEERS JOB NS,640

ABSTRACT OF ill RECTIONS

STAT 10N CORAL COMPUTED BY ‘5. ‘i______ DATE Dec. AZ,/949

ERC.Of3SERVER _ CHECKED BY—w_&& lNST. —k/”/Q’ ‘-2

POSITION .
STATIONS OBSERVED

Parry Aniyaunii” ~
———

INITIAL I

00.00’ ‘ 336 ‘3/ ‘
I I

I

!I
I o. 00” ~ 00.4

— [
I —.

\ I
2 10.00’” 00.0 / —-——j————

(

3, 0. 00” ; 02.0 f
———. . .

1:0071
4 j 0.00”

—— —.— -— ——
I

!5
I Qaoo”

+

00.9 :
-— — .— ——-——4—.——.--——. —.-– —— —.. .—— ——. .—.—c .—..

6 0.00” 00.9

~1---
7 0. 00”—.—----- - .—.—.—....-

8 0.00”

——-. .-. -. .——.

SUM
1-—-- ---- —. . .

I

L ‘-

MEAN

I

1 CORR. FOR ECC.—.- _____ ... . .
I

L- . . ..DIRECTION
—.-

7

04.9

0(3.8

00./3

.,

I
I .i

. —.-. —

---—z— - .—

—.—————

-—.—. —-.

———— ..----

.——



{

HOLMES El NARVER ENGINEERS JOB N2.640

ABSTRACT OF DIRECTIONS

STAT ION CORAL COMPUTED BY Ls~ DATE ~’=c z~) /949

OBSERVER EP c. CHECKED BY ~ ~fi INST. ~J/u’ 7-2

POSITION .
STATIONS OBSERVED

PQ rry Et7iwe fok
I

INITIAL
/’i

~

0:00’ /’.5! 00’ ,

I 0.00” I 34.5

I
I —._

__4
I

2 0.00” / 34.6 I

I
,~

I

31 ~0.00” 34.5
——..

I I I
1 I ,,

4 0. oQ’f 32.6 ~
1
~ .“

..

5 0.00” ~ 34.6 ; I
.-__L___ .—..__

6

7

8

! :’
0.00” ~ 32.7 ,.

..
r! ;

0.00——_____ _ —-—— -—_______

0.00”

-.—..-—

SUM
———-_ _.. _ . _______

MEAN

CORR. FOR ECC.
— -. —

- —...—.... —_.~. ..__ .—--- -. .- __ ._

_... —__ _____.~. - ..—

203.5
—.- .—.+ -—..._——.—_..__________

33.9.-.

- 54.0”-.

DIRECTION /4 “-59:39. 9“;
._.._. __i _____

——-—-.———-- —. —_ —__

_.. _._ -– ---– -—j--.---–-–—------

3
--f- ----–-L ----------

I

i
I
1___________________...- -

I



HOLMES 8 NARVER ENGINEERS JOB N: 640

ABSTRACT OF DIRECTIONS

STAT 10N.&G=t _._ COMPUTED BY L 5-H’ DATE ~Qv. j~ /949

OBSERVER EPC. CHECKED BY w ‘~ INST. ~ltd 7-2

xmoN
STATIONS OBSERVED

coro/ Te;fe;r A oman ~~or+h 5a~e

,
I JNITIAL I

~“ ~o’ / /2&J 3/5°-,30’ :332°-33’ I
, —..

I I

--H
I

0.00” 3/.8 ~
03.4 44.3

I

I

L&Mi_L3:’- 0/.0 ‘ 48.3 :
—...

I

3 ~ 0 0; ~ 28.6 ~ 00.7 44.0 ‘
—.

I
1 I

,

~o,oo”~ 30.0 ~ 00.() 43.8 ~’

2-.--J

I > -—.———.
\

s t?.00” 30.8 02.8 48.4 ‘
——— —-————~--- -- _ ——...

6 0. be’” ~ 28,0 : 00.2 43.2

7

“--t

0 ~ 00”.- ... —- -. .- ——..

8 0.00”’——..-..__ —-. . . .-. ..—

I

1...-.

SUM
.— —....—..———.—--—-—-—--

MEAN
—.—

CORR. FOR ECC.
.——. .—.——— . _____..- —..—

DIRECTION :

.-. — .—— .—..__. —.. —. ———— ——. .—.

/8f.8 )
4——.—..—..——.

303 ~
—.

— --- -——~—

——..- .—. J ..._ ---- —.– ‘.

08./ 272.0

0/.4
1

~ 45.3 I I
—-— --~—-——-—--——t–— –----j----------

I

~ [ i .. ... . .. . . ...

!

0/.4 }
_.___L -.-.4?-3----L.-____..._...—______



HOLMES 8 NARVER ENGINEERS JOB N:.640

ABSTRACT OF D]RECTIONS

STAT 10N .–&~~l?l COMPUTED EIY_&&ti DATE No V. ~d, /949

OBSERVER ~ ~ C ___ CHECKED BY_~< ~ lNST._~f”/~ ‘-2

*

‘OSITION.
STATIONS OBSERVED

GZ-r-,’% o +0 009a I
,

I INITIAL
,1 1

j Q“ ~~’ \ /7”-Q/’ f 97%37 ~ !
-—y—””—-

1

I 1 0.00

1
0/.6 I 24.0

—-—.——. —“”—-––- –––——+-— ----- {

I I

2 ‘~oo” 0/.2 I 2/.6 I
— ...—+ _____ -----&-

, —y
— ..—

I
I

3 : 0.00” : 03.9 I 21.2
.——...-—

4———.

5.—-—.- _

6

7———.-

8— .—.. .

——— --

—-

<

0.00’ 02.7 i 24.7
. —-———— —.—__ -—~—

0.00’4 05.0 22. /

0.00” 00,$ : /8.2

0. 00”

0.00”.—

. . .. .

SUM

MEAN

CORR. FOR ECC.

DIRECTION
—.—- -—

-.__. .——_._. ________ .______

- --- -- -——----———-————..
I

/5.2.—

02.5

02.5

●

.1

/31.8 I
_.. ..+.___ I —

,, I

22.0 I !
I.. . .. ..— ~ .—– ——----i-----

1
!—..-----*..—.——..

._.::I--

-----J-———

22.0 j ~
—-.—



HOLMES 8 fvARVER ENGIPJEERS JOB NS?.640

ABSTRACT OF DIRECTIONS

STATION ~~lWFT O&COMPUTED BY_~5~ DATE ~ec. /9, 1949

OBSERVER ~ PC CHECKED BY ~ ~. “ tNST.~1’/~ T-2

Post-not

I
I

INITIAL

0“-00’ I
-----+- ,

I

20.2 I
!

o. 00”.—I

0.00”
I

20.3 \2

I

o. 00”3

I

20.4 !0.00”4
,
I I

0.00” ! 22.25.—. —. -. ——..--— —_______.. . --------
t

/,
6

0, 00”--—–-.–-—..?.—-.-..–...–-–...+_____7
.

_.. _ ——.—— ——.——.— _ —-—

0. 00’(—--—8-—. —

.-

1

-— --–- .— . — .—- -. . ... ——..——__ _________ .. .

SUM /34. 7
. . . . . . .

I

4

-. .. . ...-. .—...—

.. ,—. –-.-.

—— -. t

MEAN 22.5

CORR. FOR ECC.-——_.-——
t

DIRECTION. . ./ -. —-.—..

5-/<



HOLMES 8 NARVER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS
, \

z STAT ION ISLET
+ COMPUTED BY .L.-.H.H.
.-&

DATE Dec. //1 /949

v OBSERVER /T/?[. -CHECKED BY w. E. H
L INST. ~lf~ ~-2

>os~ioN STATIONS 08 SERVED

Pjmacle Ruf?i+
]

I I
,

INITIAL

I 00.00’ I 48”-33’
I I

I
LI

I 0.00” I 59.5 /
,

~ J------ ; –
2 ,0.00”!

!

4 ~ 0.00” : 59.0 ;—..
I

s i 0.00” 0/.5 :

6$ 0.00” 56.2

7

‘----1 ~ “---”

0.00
———-. —.—--— —.. —————

8 0.00”
.——— —..—.-—. ..—. . ..— —.. ---- __. .._ —..—.

. . .+— .._— .—-——..—————L—––—–---.—--—-----

SUM
—

MEAN

CORR. FOR ECC.

DIRECTION
—

353.6

58.9

58.9

.. . . . —-. —

. .

.

i

——-——

L. —... .——. ——-.

— . ~ .——._–-.. ._– ..t——.—.— .. ..—

!
I

I

— L—. .–—... — —---–——-––———

I
[ I---- ._ _____ . -—. ...—.-. -.. .—-—

.5_.z-



HOLMES (3 NARVER ENGINEERS JOB N:.640

ABSTRACT t)F DIRECTIONS
\

<

STAT IO N&’-TH ~AsE COMPUTED BY_ L 5H —. DATE —~eC J, /949

OBSERVER EPC. CHECKED BY WE-H. w{ /d ?--2last. —–____

‘OSITIONI
STATIONS OBSERVED

coru/ En9Qbi
T —

INITIAL I
I 0°-00 I 600-40 ‘

2 !O .00”” 48.5

1

3 / o. 00’” , 52.3

I
[

4 0.0 o“” 5/. 9

20.8 472
————. .—_—. .—..

I

/6.0

/z6 38.8

/76

I
[ 0.00”

,

5“, 5[4 : /58
——”—-–p——-–————————— —.—-. .——..——-—— .—. - —.-——--+-------- --—-----

I
I

6 I 0.00” 49.9 /5/ 38.9

II
7 10.0;_._.+----- . .——-.— ——— .. —————

8-1 0.00”————.——.. -.—..— —....— .-. .. ... ..___ . . .. ____ ___ _____

i
l._ .._ ._._ - ..— –- .-.-.; —–-——. .. ...-. .-. ——_.–.——– .—

SUM 309.2 ; /02.9 25Z7
-—-—--4—- .– ..- - .- -–--—. ——-.

IZ2 43.0

MEAN S/.5 I * ~
——-.—.- —- —..... .—.—._.-+ .... -. ___ -

I

CORR. FOR ECC.
..–7.. ... — ;–. .......

DIRECTION 5/, 5 I )Z2
.—..—.— _.— . .L. .1 -.43( _

—.-—___ —..+ —

———-–— --–- i—..— ————_.——..—

--- --–-– -4 -- ---–—

—.—.. -. i - -.– ... ..__-

.5-=J



It

HOLMES & NAf?VER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS

STAT ION–!—ofl Tff ~mCOMpUTED gy ~,~.~.

E PC

DATE OCf. ~Bt /949

OBSERVER CHECKED BY w ‘.ti INST. w~”~d T-2

POSITION. STATIONS OBSERVED

Coral Aomon 5c7nd I Perry
—

/INITIAL

ho’ 8/”-26’ 25z “-54’/ ~74”-4+’ ~
1 I

I I

I 0.00” j 00.8 5/. o 03.5 ;
——

I

2 , 0.00” ~ 04.8 50.2 59.2 ~
.-—__

I

() O.” ~ 04.6 46.7 58.3
I

1 ; ~56 : ~92 - —

,

0.00”

4

4 00.3 ;
—-----~ ———_

+’ ‘o”-=-+”-” 00’3 ~
-- —-–--. —--.—- ------

6 0.00” j 04.5. 47. / 56.4

1

7 0. 00” :

8

+

0.00”
—— ____ _ __ ____ _______ ----- - —.—..—---- _

1- ---------—-–-----—-----------.L–__... _..––

—
05.5

MEAN -0$%%
—---- .,. _. —._

CORR. FOR ECC.—..—- -.

DIRECTION 055
. . . .. .

49. /
.-

—.—.—. ——-.——.——

—. ..___ _____________ .

358,0
--+---- –——--—t-– –-———-

59.7

-– –- ..–.-.–1—..— —..

I
)...-L—.+----------------

_—. —

1....-.:9:7i._____

...-

-... .

{



\

<

HOLMES a NARVER EfdGhJEERS JOB fw.640

ABSTRACT of U RECTIONS

STATION ~o~~~ ‘ASE COMPUTED BY..g5~_ _ C)A7E ~Q V .30, f949

OBSERVER EPC. CHEC/(ED 8Y_w_<- ‘ INST. ~il~ T-z

POSITION I STATIONS OBSERVED

Coral PiirGai
T

l-l

—.—

INITIAL
I

I
0:00’ 790-53 f 1

[

I 0.00” ~ 47.2 \
I I ——

I I

4 ~ 0.00” : 49.0 ~
— —.

I I

s (?. 00’: : sa.~ ~
.—. ,I — .__ .._ ——— —_-. —. ---- ._. . __ .

6 , 0,(?0” ! 48.5 :

7

4

0. 00”
—— .— . ..____ _. ..L—. ——..—...—_–_______ ._ .__. _ _- .—

8 1’0.00”
—— ____ . ... *..——. -— T --. —.. _—_______

!

-..——.—.4 _—. .— ____ -. .-_. –. _...__

SUM 290,8
—-.—._____ .. .. . ___ ___

MEAN 48.5
— .

CORR. FOR ECC.

DIRECTION 485
A..

..—. –.

— .—.

L.—— .._. -.. _ _____

: -- – L ---- . — -----

I
I-. -- +-- —-.-—– ...+ —. — .—-..

\
1

i.. _____ . . . . . . . .. . . . . . . . . ----

.“

.

.Y_5”

#



HOLMES ~ NARVER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS

STATION PARRY — COM PLITED BY.__~~~ fit—_ DATE ~~~. /3, /949

OBSERVEI? ERC w E.H.CHECKED BY—-— _______ INST ~/”/~ 7-.2. —.

7
c
0 aos~lo~ STATIONS OBSERVED

Cora/ /vorfh Base >Q/7~ 14r?lyuc?nii Eniwe {ok
.—— $

INITIAL

o:ou’ \ .25°-42 ~ 39°-44’1 54”-36’ / 242”-43’!
I

] /6.0

I 1 0. 00” ~%- 35.7 36.0 23.0

1! I I

2 10.00”1 14c9 i 35.8 32< / ~ 24.3

I

3 \ 0.00” i /5.2 I 34.7 37/ 2s 3

I
#/

I

4 :0.00 /0.6 j 33.9 35.5

I I I
I 0.00” ~ /0.7 ; 35.6 3/.5 /9.2

-+- ; ‘—-— ..—.. —.—. .— ..- .._. __

1’
6 j 0.00” / /4, 0 , 35-.9 34.0 24.9

7
-1

0. 00” ~
-.— ———— .—A —._ ___

,

—--— —.—,——-—- --- —— —-.

8

/

0.00”-——z ____ . . _ ______ ..___
1 --——. —

.._-—L._.._____.-... __–—+–_. ._. _

8!.3 ;

SUM +&# 2 //.6
-..——______ .._. _______ .. . ... L__ ___ ----

&!06.2
— -.-

34.4
.4
(

I.. i

/35. 6

/3.5
+#n9-MEAN ;

CORR. FOR ECC. ;

35.3 22.6 ‘
—-.. ..—--——_ ...____

--------i- -–-——

1

/3.5 ~ .35.3 /—

I
DIRECTION

—-.—._. —__ . . .. . . —-



HOLMES 8 NARVER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS

STATION ~lN~~~~E COMPUTED By f ~ ~——.._. DATE ~eC 2( /949

OBSERVER_FPc CHECKED BYS~ INST. ~//d ~-<

I

pC)~lON STATIONS OBSERVED I

corQ/ Hor+h &5&

JNITIAL !

J 0:00’ /~3~48’ /39%7’1 /73 6-/4’ i
,

, ~ 0.00 ~ 36.6 ,2,8 ~ ,3,T ~ ;
—

2 0.00” I 39.7 /0.3 /a. I [

I

~ 0.00” ;

I
378 //< / /2. /—

1 —.

4 () .00’” ~ 35,5

~

/3. / /6.1 ~
.— _ ..,

s
0.00’” /

3Z4 08.6 /8.2 ;
————-—- ——___ ..__-

6 Q, 00” ~ 36.6 o&5 //.5 ~ ,

1

7 0. 00” ~
?— ——____ —

! f

8 0-00”
!

.— _ —..—_.._ __...L______ _... _._ t__ .—---’--———-—–--...A. —___ _
)

\
——- —___ -. —..._ ----- --L–—.. —–––...– — ..–__ :

1

SUM
-..— ._ __________—. .2?:.6. _~-._.._%! _..-_ .?!?.!’.. .1.

MEAN 373 ;—. /0.4. . /4. 9X ;—.. . ----– —–-.—-..—

CORR. FOR Etc.
~

. . —*-—-- ———_____ _ . . __
I —.______ .

1

I

DIRECTION 373 ~-i.—_. /0.4 ] /4.9 j
—...—.—..—-.

S7



HOLMES /3 NAFWER ENGINEERS JOB N:.640

ABSTRACT OF DHWCTK)NS
t

STAT 10 N ..f?!~R-A-A!______ CO M PUT ED BY—!:?: .& ..–-.–– DATE -_~..”~~~?~.-

0f3SERVER ._~~cL__ CHECK ED BY.~E—fl” ... .._..__ INST. _&~< -.-<------

%
c
o

.“

u

T

I
POSITION ________ _

STATIONS OBSERVED
, ——— . .T .. ____

Wor+h &JZoro/ / ~ 1

--- -------- --+- -–---—–-~.-—.—.—— —t—-——–”--—-——— —————+————————
—. .—. —.— —

———.—

i . .

2

0. 00” 44,5 !
-~. --———-—.+.—-——.-—.. . --—-—. —--— . . . . . .. ... . . __ -.___._-..___

o 0 0“ 39.1
1

“--”’ ‘--- -------’-– -– --- --–-—-&——--————————. ...—= _ ._-_____,.. . ._ ___.... . __

0 0 o“ 39.9 13
-—.—.—... ..—.. _J _ ___.,._._ - ------ —— —— ..—.—. — .__.

4 0. 00’ 4/.9
.--. ——...- ..__..___.. . _._.____+.—..—_ —-——. .-— ..—+.——___ ____..______

5 0. 00” 37,8
-. —.... .___.. ______ --+——-—--- -- -. - ---

1

6 0 00’ 38.8
~“———————— —

0 o“

o 0)’

7 jo

“-“- 1’”’”
8

----J ---
0

——..—.. ..— ____ ._._. ——...-— .__. - .—

.—

... .. . ., ---------.___ ________ ._-.. .

Suhi
..

MEAN

CORR. FOR ECC.

DIRECTION

242.0
. . ——-—.—..+..

40.3

., .-

,

-h- ---- . .

I

. -“”-”t” ‘“- “

40.3 i._-..1

.4-7



HOLMES 6 NARVER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS

STATION. ~U/VJT COMPUTED BY f s~ DATE ~@C 4. /949

OBSERVER E/PC. —CHECKED BY ~~fi INST. wI’/~ T-2!

POSITION

S.s

1

‘:E:E ,
*1 1( 1

I 0. 00” / 03.6 03,6 SZ3 I
I

I
3 / 0.00” ; 59.8 I

54.2 53.9

, I I

4.—. _

5

6

7—.. . .. __

8——._____

I (

‘ 0.00” ! 0/. 8 ! 59.3 54. f I
1

0.00” 03.0 SZ6.— 59.5 ~——-—.———h -—————+——————.._____
,!

0.00 ~ 00.9 ~ 570 52.3
1

0. 00” ;
—————-—+.—_—._.

!
(9. 00” ;. ...... ...._-—+— .._._.________—.—--—

..— _____

i

SUM 37/. + ‘ 35L 2 3374 :
--”----”-–”--–-–-–”—--+--——

MEAN 0/.9 ; _f8.5 56.2 !. . -—
(

CORR. FOR ECC.
--”-’-?-

—.— ____ —....—. —_____

DIRECTION 0/. 9.-— . .L -

I.–t———----——_——______
58.5——.- [

- -56”.2...~–_--

1

-:

-—.

—__



HOLMES 8 NARVER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS

STAT 10N SAND COMPUTED 8Y—-~-~ #.—q DATE ~ec. 6, 1949

OBSERVER EPC. CHECKED BY w.E If. INST. ~l/d ._~-2

STATIONS OBSERVED
OSITIOI

Perry I <oro /
1

-“--–?----r----INITIAL

0:00’ / ~~55/4’

I 30.6

I

o 00” ~ /6. 9 2522

I

0.00” \ 08.7 25.03

I

0.00” ~ /2.5 3C?7 ,4

I

,

0.00” ; /6.3 ~ 26.65

6

— I ———_-—_4_________
~’

0.00” / //.4 i 259
I

0. 00” i
-——--4-————— -----———————. — —7—.

8
,, ,

0.00 ;
—. .— .—._. .-_._.——_ ._ _ ~.- ——.. ——..—.——______________ --——

.— .— —.-.—_-..—__ —-.——. . .

SUM 78.9 /64. o—...._.... ...—.-..-...+--------.——-——4——— -——- .——.

MEAN /3. lx. -. .—

CORR. FOR ECC.
———. .—. —. ..——.—._. . . ..

DIRECTION /3. /
——- ..—_,- ._—

2Z3
-.. &....— ----–----— ---------

Ii
~ .. . . . —.. ---- _...~-..-.— –----–”~”-—–--”

I

I 273 ~ .._ . . .. . i
– 1- _________ _! _______



HOLMES 8 NAFWER ENGINEERS JOB N:.640

ABSTRACT OF DIRECTIONS

I

ON TE17-EIR COMPUTED BY L.5. H, DATF f10 v. 27[ /949

RVER /TPc. CHECKED BY w. E A? INST. ~//d T-2

!

I

.;

,i

)

POCJT’K)N STATIONS OBSERVED

coro/ Bogs Engebi I I
—— [!

INITIAL I

0:00’ 94 “-03 \ 3/4 °.3~’ !
I

I o. 00” 48.0 3/.3 ,“

2

$ I1 2.4.6

4 f 0.00” , 46.0 ]++-32--
!.. ) 444 :
/ 0.00” +&j- 29.3

–-s--–-~--J—-- --–-—-——-————-—- --—---------

~o,o;,
6 +8,9 273

I

.—__________ .__________ _.._.?.. - .]...~ : f?{. .—__ .e...-
1

8
j

0.00”
-—.- -— .—-—..

...— — —— .———-—— -——

I

1—---..__. _______——

.-

. .

285. /
.

SUM I 70.5

28.4

28.4

4T5

..—

475

MEAN
—. -. —...——+-—.— .-—.. —.

t

.

CORR. FOR ECC.
.—.—. ——.._. _.._. ._____. -. ....- — .-L–. .

I
. ..-].. -_-..._ __

1

-J .._
j1.._ -.—.—_—._——___

DIRECTION
— -. ,.



TRIAEGLE COMPUTATIONS
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I

HOLMES (i NARVER ENGINEERS JOB NS.640

COMPUTATION OF TRIANGLES

COMPUTED BY L.5. H. L./w/?—....—— CHl!CKE D BY__._:_ . ... DATE ‘Qpch z /950.—_.. . . - ______ .

STAT10f4 OEISERVED ANGLE

2-3

1 P/)7nc7c/e I 34.-08-33 ,/

2 No~+h Bose ?2–38-25.8

3 Run;f 73 “/3 -0/ .5

1-3
00.4

I <0/-9/ I 34-35-07.2

2 Nor+h Bose 39-36 -/7.0

3 Pinnqc/e l~s -48-37.3
. .

I-3
0{.5,

r

I-2
I

3 Runif 5/ ‘57-03,8

“3 0/.2

1 P/nnQc{e /39-5- 7-/0.4

2 co/-o/ /8 -46-52.6

3 Rtinif 2/ -/5 -57.7

1“3 0.7

CORR-N

-0.1

-0.1

-0.2
z

-0.5

-0.5

‘- 0.4
-iz

-0.4

.0.4

-0.4
-z

-LI:3

-0.2

-&
“0,7

I-2

*

SPNF3tltL StWERtil
AN(JLE ExCESS

33.d -0.0

u. 7 -0.0

0/.3 -0.0
ZYF

06.7 -0.0

/6.5 -0.0

36.9 -&
-0.1

/4.2 -0.0

42.4 -0.0

03.4 , “Lo
} 0.0

4

/0. / -0.0 I

52.4 -0.0 ~
\

PLA~ ANGLE
bNO DISTAW2

259/.9745

33.0

2S.7

0/.3

06.7

/6.5

36.8

/4.2

42.4

03,4
,,,,.:

/0. /

52.4

I

l-OQA*tTHM

3.4,136300

0.25U8413

9-9797S38

998)095$ ‘“

3.6442259,

3.6455679

3.645$679

0.2459339

9.8044704

9.98325/5

3.69,59722,

3.8747533

3.4/36308

o.564 a 703’

9.9664 /06° ~

9.89624/4

3. 9449/9 7.

3.87475-05

3.9449/97

0./9/5065

9.5077958

9.5-595450

3.6442220

3.6959 7/2

J3



~ tiOLrrIES /3 INAFWER E’YGINEERS JOEI N?.640

COMPU-JATIONOF-TR/Mj~[.E~ ‘

<

COUPUTECI %Y _.. ..~.5.~.. .. . . .. L.M. PCHCCKEO BY_..
OATT. .&&+ ~ 195~

ICWR-Nsw -

.. . ._ .._
$TATIOff OBSERVED ANGLE ~Rl(!L SPFW16L PLANE ANGLE

4MGLE EXCESS AtfDDISTAMCE LOG A@fTHM
4 -—

2-3

~ Aomon ‘ 48 ‘03-03.6 i- 0,3
2 /vQr+h Baae 8/ – 28-05.5 1+ (3.4
3 cQru/ . .

50 ‘ 28tt-49. 9 + 0.4
I-3 “’59<0 +=

1“
I-2

~
1

2-3 :,

I ~ngebi 44 -29-58,6 + oh

2 Aomon “ 94 -(95-58.5 + 0.6.
3 cut-al 5.41-24-0$.4+&5

I-3 .“ , ‘,> ~~ 58.5
+ ‘-7

I-2 ‘r ‘“ ‘

I

2-3 ,, ,“.

/ Engebi 27-26 2/4,7 -t Q.;
2 Norfh Oa.5e 60-40- S/:5 + 0.9:
3 coral ““9/ -52- 5/.3 , Qi,.

, 1-3 m+ 2.8 j

1-2

1 1 ,

2“3 / 1

1~~’
I

4,2//0228
I Aomun /42-09 -02,/ t+ 0,/ 02,2 -0,1 02. { 0.21z/z29
2 /Vorfh Oqse

i
20-4 T-14. o z Q.o /4, (’) -00 /4.0 9. 550/04/

3 Eogeb; 1 /7. Q3 &43-9 ~ 00 43,9 -Qol
1=3

1-2
‘oo ~+=1 ,~-ol; 43”’ ~;;::::

/

38747533
03.9 - 0.0 03.9 0./285762

059 - 0.) 05.8 9.995/6 73

50.3 - (2.0 50.3 .’9.a$72850
-z

! 3.9984 9&Lg
i

3.8906/65
I

I ~ -’ ~,;$)~qrjj&jfj

59.2 - 0./ 59.t I0. /54340/

59./ 1- (9./ 59.0 9.99@&J73

0/.9 -Q ..()/.$i .9.8204/08
y 0.2 .. 3’:,: ‘4;5, 7262

,.1..s,,. . “’
.:,‘:,3.9’732~97 ‘.,,.’ >,,. , ..<’

[
.-,.
,>, . .,..-

/ ‘“ j3.8747533

/56 -’(jJ / /5. 5’ 1 0.336; 036

52,4 1- 0,/ ~ 52.3 9.9404709

52.3 I-Q ! 52.’2 999976S9
‘- 0.3 ~

“i
, 4./5/ 72 7/3

I
I

I
4.2// O2ZB

I

(L5



IHOLMES 8 NARVER ENGINEERS JOB N:

COMPUTATION OF TRIANGLES

640 I

L .5. (4.COMPUTED BY___ . CHCCKELI BY_k: %’. ? . ___ DATE .@_?@._?&5<
I

WRR-N jPMZRldl

AN(3LE

03.5

ZI.8

.35./

32.3

31.2

56.7

34.7

46,8

38.8

/9.5

08.6

3/.9

WERldl
ExCESS

PLANI ANGLE
LNODISTAMCI

03.4

2/.6

35.0

32.3

3/. /

56.6

STATf ON OBSERVED ANGLE

2-3

I B Ogu

2 Engeb}

3 cora/
I-3

I-2

4./5/ 7262

0. /22 6537

9.9961452

9.74/2367

4.2 70525/

4.0/56/66

48 -5-6-03.7

97 -.37-22.0

-0.2

-0,2

-0.2
--ziz

- 0.7

0,9

‘~
“ 2.4

...

-0.6

-’0.7

-0.6

-z

- 0./

-0.2

-0./.—
-0.4

33-26’353
0/.0

2-3 ‘
4./5/7262

0./460 152

9.93 F9497

9.,388~8 17

I Teiteir 45-29 -31.6

/20 -2! -30.3

-0.0

- o-j

-~
-0.2

- 0./

- 0./

- 0./

2 ~ngebi

“~4 -08-55.’9,
578.,,

3 Corul

I-3

I-2
4.23449//

3.6867231

66-38 -3X3

94-03 -4Z5

/9-/7 –39.4
02.2

2-3 q 4.23449//

34.6

46.7’

38.7

/9.s

08.6

3/.9

0.037/327

9.9989072

9.5190623

4.27053/0

3.790686/

3 Coral

I-3

1“2

-0.3

2“3

I Tejfeir

2 Engebi

3 Bogq

-3

-2

4.0/56166

0./8 79479

9.587/283

9.403/3/2

3.7906928

3.6866957

139 -33-/9. /

22-44 ‘08.3

/7 -42 -3/.6

59.0

- 0.4

‘ 0.3

“ 0,3

0.0

0.0

0.0

0.0



HOLMES 8 NARVER ENGINEERS JOB N: 640

COMPUTATION OF TRIANGLES

CORR-N

COUPUTEO @y L.5. H /!. fw.PCHECKED BY._:._.. OATE_.&cc~ 8. 1950————

1 STATION OBSERVED Afw.E
Fi5aiRz

2-3

I 3Qr7d 38-5.3 -/4.2

Z Coral 34 -0/ -32.5

3 Nor+h Base /07-05 -&g

I-3 576

++-----

~ %rry 39-44-353

z Cora/ 35-01- /3.8

3 sand /05 -/4 -13. /

I-3 “ ,“;.02.2

I-2 ,’

i . .

2-3

I Pa J-r-y .25-42’-/ 3.5

2 Coral 69-02 -46.3

3 /VOrth i%~e 85-/5- 00.3

-3 00. I

“2

I

2.3

I
San d 144 -07-27.3

~2 Pc?rry
1 /4 -02-2/.0

3 Morfh Bu.se 21-50- /0. 6

I-3 x

!-2

+ O.a

+ 0.8

+ 0,9

+ZF

- 0.6

-0.6

-&7

- /.9

‘ 0.1

“ (3./

- 0.0
0.2

0.2

0.1

+ 0.1
tz

SPHERIC!
AM(3LE

/5. o

33,3

//.8

34.7

/3.2

/2.4

/3. 6

46.4

003

275

2/.9

/0. 7

I I

- 0.0 /3o
-0.0 33.3

-L_
-OJ //,7

-0.4

- 0./ 34.6

- 0.1 /3. /

-~ +/2.3
- (23

I

- 0./ /3. 5I

- 0/ 00.2
=53

LOGAdtTMM

3.8747533

0.202/834

9.7478528

9.980395/

3.8247095

4 05733/8

4.05733/8

0.!942652

9 75801[0

9.9844590

4:0104080

4.2”36 0S60

3.8747533

0.3627925

9.9702860

9.9905058

4.2078318

-1--l==
4. 20783/0

- 0</ 27.4 d. Z3Z c)fjo8

‘ 0.0 .2/ 9 9.38487/7

-0.0 /0. 7 9.57049/7
-z

3,8247843

I 4.0/04043



HOLMES & NAR(ER ENGINEERS JOB N: 640

COMPUTATION OF TRIANGLES ,

i

I
COMPUTED w.._4?_ Y; .. . ... .. .._ CI+ECKED Ed.. ~. .~ . ._ ph~~ _@c7<c-/% /0 /959_ i1

1 1
!3TATIow 08 SEfWED AN6LE [CORR-N ‘~NE$L sp~ERICL ~Af@ ANGLE

1 EXCESS lAHD DISTAWCE
LOG Af?tTHM I

I I

~2-3 I
I

I Oo/--fof? I 62 -59-24.7 + 0.2

/2 AOmun I 86-53 -44. / ~+ 0.3

!~ C--oroj 30 -06-50.7 + 0./

j i-q 59.5 , + 0,6

~ i-2

/ 2-3

i Piif-~qi / 66- 55–40.3 + o.~

/2 Nor+AI 5u.5e ~ 79-53 -48.5 ~+ 0.3

/ 3 cof-u/
I
! 33 -/0-30.7 +OJ

~i-3
K5 + Q*6I

1 I I

/ 3.9984988 /

24.9 - 0.0 ~ 24.9 0. OSO/56t3 Cj

44.4 - 0./ 4.4.3 ‘ 9.9993622 :;

50.8 -Qo; 50.0 ~ s?7004647 0 j-:
-0.1 ! ‘q

~4.0480170
!

13 Runi+ I 98 -0/3 -56.6 ~

i-3 ~ -z7m 0.0

, I-2 I
I

2“3 I ii
---+----- -

/4.2360559

ii An~yaani[” ~ /0/-54 -26.6 ~ -0.0 26.6 - 0./ ; 26.5 00094470 ;.

~2 J87rky : 54 -56-34,4 / - 0.0 34.4 - 0./ 34.3 ~ 9.9/306/0 ;

i 3 Coru{
I
~ 23 -08-19,2 -0,0 59,2 -0.0 59.2 i 9.5945430 :

~I-3 ! m-q-q “x .~

/ { ‘ 4./585’639 ;

~:- I

; 3.6400459 ~

L-_-L__..

-----k-+= 1
40.5 1

, 3,8747533, ~

- 0,0 40.5 ~ 0,0362062 ; ;

48.6 i - 0./ 40.7 f 9.9932]29 ~1

30.8 ; -~
“\l

30.8 ~ 9.73(9/4 72 ‘~ :
!- d./

I 39~4,7~4 ‘~~

t’

I
3.649/067 ;

- -

r

— —. i
!

, 3.6442259 I

58.9 0.0 58.9 o./250993 :

04.5 0.0 04.5 9. 7394/24 % :
<,

56.6 QQ 56-6 9.9955925 ~ ~
0.0 ;

3.508-7376 ‘

I I i 3.7649/77
1 I
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HOLMES ~ NARVER ENGINEERS JOB N:

COMPUTATION OF TRIANGLES

640

L 5. H.CWPUTEO BY_. _..:. _____ CHECKED BY... .[ y e_ . ...._. __ DA~__<~<<~ II{ /930

STATION

2-3

2-3

I

2

3

I-3

l-z

2-3

I

2

3

I-3

I-2

3

-3

-2

OEISERVED AWLE

47-43-422

/4 -59 -39.5

//7-/6

CORR-N

—-

jf ‘$
4W

37.5

..—

WIERkl
ExCESS

t?. /

-se

-0.0
vu’,
--23

PLA@ ANGLE
AND DISTAWCI

42,7

39.9

314

--. --.—--—

LoGAiitTIIM

#. Z360560

o.1307a8i

9.4/2.838.2

9.9480044
<37796823 ~

4 3/56485



HOLMES /3 NARVER ENGINEERS JOB N: 640

COMPUTATION OF TRIANGLES
I
I

2-3

2-3

—

2“3

3

} I-3

II-2
I,-.—________

OBSERVED A+46LE

46 -./2 -03.1

6/ -3/ -01.2

7.2- /6-55.7

00.0

43 -39-32.7

55 -44-07.7

80 -36-/9.6
00.0

----— —. —_____

CORf?-N

- 0.9

+ 0.{

+ /.1

+ 0.3

-t /./

- 0.9

+ L?/
+ 0.3

—.

3pHCRld L
ANGLE

02.2

0/.3

56.8

33.8

06.$

/9. 7

.—

—.

SPHERIC1
EXCESS

- (?./

- 0./

- 0./

-0.3

-0. !

-0.1

- O.f
-z

I

PLA~ ANGLE
I

LOG A@fTHM
4WDI$TAVCEI I

—-7----;
3.9732498

02. / 0./4/6029

0/.2 9.9439685 :

56,7 / 9.978896/ :

/4,058821/ ~~

--

33.7

06.7

/9.6

I

\ I
I

I

1

{

I

[
4,01S6/66

0. J609/84

9.9/72136
2

9.994/357 Q

4.0937486 ;

4. /706707

.—

I
(
I

- ..— J.—..–-—.—..~—_



HOLMES & NARVER ENGINEERS JOB N!2 640

TRIANGLE SIDE, CHECKS ...

g

0.0000028

0.0000010

0.0000039

@Qd A Corul-/Vorfh 5use

Coru/-Pinnuc/e

Pinri~c/e-f?unif

0.0000298

0.0000298 ..

0.0QO0298
,-D.,

.. ..

& -.. .

(9.0000242

0.0000274

4
0.0000001

0.0000036

0.00000!4

@Qd. B Aomon -Engebi

A omun -Not+h Base

Etiqebi -Coral 0.0000/62

b’:
.’.

0.0000162Qud C ~09Q - Cot-u/
Q

0.0000060

0.0000067

~.0000274Teifeir ‘Ef79i3bi 0.0000334 -,

&
,.. -/ ,,

%WG

0.0000052

0.0000037

0.0000044

‘ QU40!
,.

,,

D &nd - North B~se

5&rid - Purry

Parry -Corul

0.0000337
*

0.0000.210

,,

of q side:

b= A Ilakvdbk mu~ imum – four ficve> fhe fQbu/or
.

dj”fferenc e corre spotdi>g fO one s e &ond J-n

+he Iogori thm of fhe Sine of the 5m0/./esf

un91e entering in+O fh e compu fQfi~n o f

thof side.

,,,Q -.
—
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HOLMES a NARVER ENG

7A

25-29-00.3

—v
a,

.-. ,

“ - o–9.3

43C

Nor fh Ba~e 25- 29 -00.3

7-A /54- /0- 33.4

34-B 169-11 -(99.3

43-c /90” // - .5/. /

R Unl’t o- 57-34.6

s#O- 00 ‘-08.7“

lVf3. -A’unif 0- 00-00.0

+334-3/ – 0/.4

/V&.-7A 334-31 - a~.4

+ 25-49 - c?&.&

7A -3+0 o -20 - 29.7

+ _/_~ -48 –S2.5

34 B-43C fl - 09 - .22.2

-J2-~j -m
43c-Ruf7; + ~ .57- 32.9

+ 104. 732.9

8.0476

- &37.0645

9.7252———

~ = 0./045

219.7452

/349&S16

441.4020

580.89dl ——

Z = 259/. 9749 = L09 3. 4/36308

O-57-34.41
Auf?;+

- 0/. 7 2J-2B-5B.6

-0/. 7 /54- 10- 3/. 7

-0/. 8 /69- Ii - 07.5

- of. 8 /90– If - 49.3

- 0/. 7 Q-57- 32.9_

540°– 00 ‘- 00. 0“

2.0200827 = + /04.7320

Log Sin 25- 26-30.6 5.63> 7/32

L 09 243. 4ZT4 2.3863695

Log C05 25- 2A - S~ 6 9.9555494——.. —

2.34/9/93 = + Z19. T452

0.9056MI ‘ - 0.0476

Lo~ 5in O-20-297 7.77537/4

L 09 /349.0754 3./302537

L 09 c-o> 0- 20-29.7 9.9999925—— ——. .—

3. /302860 = + 134’9.0516

/.9390410 =-8 ZD645_—— -

Log sir? //–09-22.2 9.2866447

L Oy 449.9832 2.653 /963

Log [05 /1-69 –22.2 9.99/ 7/4 a—.— ..-. .——

2.~449/1[ = + 441. 48(X

0.9878 ?95= - 9.7252—...———

L09 5j~ 0– >-7-32.9 8.2237386

LD9 580.9796 2.724/609

Log COS O–57-32.9 9.999939/——. - -

2.764/000= + 500.8981

L eny +A of Norfh Z3ffBc - Run/+ bu~c l;ffc 259L 9749 M y:?

— —— .—.
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0
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20

18.5349 + 0.44

- 0,/9

I
I

t

,

1

I

{

I
1

I

5a

50

50

50

- 0,78

~ + 2.06

- 0.54

~+ /.54
I

i

- 0./4

+ /.48

+ 0.06

+ 0./9

+ 0.07

- 0.48

+ 0.75

; + 0.32

/ - O./&

! + 0,24

t
1 - 1.20

I – 0.33

/ – 034
(

1

i

I

~

i

!

,
1

I

lt.l;l,~~.1{ f,

;( .;~,.~~;
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04

0.D

0.6

4.0

0.3

2.2

.=. Z5

0.0

2,0 ‘

0.0

0.0
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(25
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0.0

0.0
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0,/

0.1 ~
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Y

ABSTRACT OF WYE LEVELS AND
COMPUTATION OF lNCLINATfON CORRECTIONS.\

20

21

22

23

24

25

26

27

28

29

30

3/

32

33

34 B

346

35

36

37

38

39

40

4/

42

43 c

~

50

50

50

50

50

50

5(3

50
f

50

50

50

50

50

50

I
SD

50

50

50

/ 50
50

/ 50

50

I 50

I

I

I

i

+ /.81

- 0.43

+’ 0.75

- 0.3/

+ /.05

+ 0.40

-t 0/2

+ Q o~

- 1.56

- C?75

+ 0.66

– L20

+ 0.34

- 0./7

k 0.80

- /.53

- 0.35

- 0.32

- 049

i
k 0.2/ ~

- 172 ~
I

- /.59

- 0.95 I/,

I

3.0

0.2
0.5

0,/

Lo

o,/

0.0

0.0

2.3

0.5

0.4

/.4

o. I

0.0

~= 9.6

0.6

2,2

0. f

0./

0.2

0.0

2.7

2.4

08

.= 9/

.
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43<

44

45

46

47

48

49

50

5/

52

53

54

55

Run/f

~--”-”——————
; .-,,..,.,

I

.cs~?~$’

__________ ~
?d”rLR’-

1
1

I

IiI
I

i
/II

[
I

{

I
1

fw<.i ,,

.!. I

—— . . . . .._

* *;.’

+ 0.43

- 0.03

+ 0.67

+ 2./5

+ /.08

- 2.56

- /,84

- /.88

+ 0.0/

- 2.44

+ 3,87

+ 0.07

- 0.27

------------- .fi_.--...--––_._
,,, .

0. z

0.0

0,4

4A

f./

6./

3./

3.3

00

55
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00

0.6
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I
I

I
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KEUF~EL & ESSER CO.

@ Ad&a and.Third Streets. Hoboken, N. J.w“,
Telephone H0boken3-lM)o , Teletype H(MW

K. & E. TAPE NO. 7698cN - 50 Meters Nickel Steel Tape
MVU (Trademark)

Serial Mo, ‘6Q9

The above identified tape has been cmpared with our stand-
ard (uhi.chcorresponds to the U. S. $tandardsat the National
Bureau of Standards at Washington,D. C.) as was found to
have the following length at 2(Y Centigrade (~ F.) under
the conditions stated below?-

Stq3ported-on a Mrizontal flat arface;-

&@?t” Qksz!EL A?@4
*\ 11 Kg. . 0-50 Mo 50.000 M.

Supported at the 0$ 25 and 50 W points:-

M Kg. 6=50 M. 50*000 M.

The coefficient of expansion of the tape is assumed to be
0.000 0004 per degree Centigrade (0.00000022 per de-
gree Fahrenheit).

awic-fp

ImFFEL&mER co.

E3y [s/ A. W, Keuffel
Vice President

,.

/ ?3
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,/’,,,:
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:. EEUFF
Adams and
Telephone

*

K+E

EL & ESSEQ CO.
Third Streets, Hoboken, N.J.
HUboken 3-1180, Teletype HOB 14L$

*

2s’ K. & E. TAPE NO. ?698(34 - 50 Meters
-G IQVAR (Trademark)tiu
O**:
M: Se@al No. 6623.G%
s~
%h The above $dentified tape has been oompared with our stand-
-:.$ ard (wh~ch corres~fid$ to the U. S. Stan&r at the National
$% Ibreau of Standards at M@.ington, D. C.) and was found to

@ have the following length at 200 Centigrade (680 F.) under
o the conditions stated belau:-k

Supported

supported

REPORT ON

Date: February 1st, 1950

Niakel Steel Tape

on a horizontal flat surface:-

Tension Interval Lm3&L

Ii-l/k Kg. 0-50 M* 50.000 M.

at the $, 25 and 50 x. pohts :-

Tension Interval @M?&
15 Kg. 0-50 M. 50.000 M.

The coefficient of tmpansion of the tape is assumed to be
.0.000 0004 per degree Oentlgrade (0.000 000 22 per de-
gree Fahrenheit).

Km?FEL & ESSER co.

%’ w A. W. Keuffel
Vice Presfdent

awk-fp
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K=f-111

KEUFF L& ES SEROO
Adams and L rd Streetst Hoboken~ N. J.
Telephone HOboken 3-fiOO - Teletype HOB ~

Date Sept.16$1949

K. & E. TAFE NO. 769$oM- 50Meters Nickel Steel Tape
IQVAR (Trademark)

Se&al No. 6464

The above identified tape haa been con&red with our stand-
ard (which corresponds to the U. S. Standard at the Naticmal

‘ Bureeu of Standards at Washington, D. C.) and was found to
have the folloti length at 2@ Centi~ade (68° F.) under
the conditions s~ted klow$-

Supported on a horizontal flat surfaoe:-

‘Tensitm &@2sL

n-l/2 Kg ● 0-50 M.

Supported at the 0, 25 and 50 ?4points~-

Tensim 3Q?mQ

15 Kg. 0-50 M.

Th coefficient of &panslaI of the tape
0.0000004 per degree Centigrade (0.000
Fahrenheit).

k?!2a
50.000 M.

M!4skll

50.000 M

is assumed to be
000 22 per degree

Klm’FKL & ESSEX co.

By !d A. If. K$&u?&el
-. Vice President

awk-fp
●



IJ5H:

Ple forgive me for the lateness of this dim tch (HN409 received 29 J= .

PENDING RECEIPT OF MW SURVEY TAPES FOLLOWING INFO MAY BE OF VALUE (%MA

TAPES SIX FOUR SIX FIVE HAVING FIFTEEN AND ONE QUARTER KIIXlPULL HAS

CORRECTED VALUE OF FOUR NINE POINT NINE NINE NINE SIX ONE METERS AT ONE

FIVE KILO TENSION GMA TAPE SIX FOUR SIX SIX HAVING FIFTEEN AND ONE HALF

KILO PULL HAS CORRECTED VAIJJEOF FOUR NXNE PNT NINE NINE NINE TWO THREE

METERS AT ONE FIVE KILO TENSION.

#@65 = 49.99961 Meters

#@56 = 49.99923 “

“

at lS K.iJos

nn !1

,,
... ,

.+” “



HOLMES 8 NARVER ENGINEERS JOB W 640

DESCRIPTION OF TRIANGULATION STATION

h A M E OF S TAT 10 N __A-~!~_.-.. ------ .-––_-—__ Aoman IslandLOCJTl(jlJ______________
Enlwetok AtollCHIEF OF PAR ‘TY__~~_. _...–___- _______ —-—------- Marshall Islands

~~~E 1949~— ._

DISTANCES AND DIRECTIONS TO REFERENCE MARKS

.--,!i{iL.__._:_l::I~ i;;<~<;--”;;

METERS { FEET

coral . “
I 1

R.B. Xo. 1 ) 22.860 ~ 75.00

R.M. ~0* 2 ~ 22.860 : 75.00

I

1

I

r —— . -.

CIRECTION

----L

&~lM~TH
-—

O-oo-co .0

UMMN3-10.O ~
I

278-08-10.0 !

I

lo.o~ELEv. OF MARK ABC’.’E MLW . . .

HEIGHT OF TEL ESGGPE ABOVE MARK. .4095!-._

HEIGHT OF LIGHT ABOVE MAR K__.4°*?~_ ____–____

DETAILED DE SC RI PTI Ofi’.

This station is looated on Aoman Island approximately 200 feet west of
the west end of the Aman-Biijfrf oauseway and 90 feet from the high water
mark on the lagoon eide. It is Traverse Station Aoman of the Joint Task
Foroo Seven Suxwey and Is a standard USC&OS triangulationdisk set in a oon-
crete block flush wfth the surfaoe.

Referenae marks are standard Holmes & Narver bronze disks in ooncrete
b]ooks set flush with the surface.

This station was disturbed. See Recovery Note of June 7, 1951.

DE5CRI?3ELJ Elk’ m. _ .._.



HOLMES (3 NARVER ENGINEERS JOB W_ 640

DESCRIPTION OF TRIANGULATION STATION

NAME OF ~TAT/())J”–__ _@oQA L;.’f;MT;(jrJ Boggllua lshnd—.. .___
CH!EF C)F ~~~Tf “am

—- —-— -. ._.
‘bimetok Atoll——— .—_. .. -.._—__— _ Marshall IslandspA-E _z9-49.?50__

—_

DISTANCES AN3 DIRECTIONS T(3 REFE9ENCE MARKS.—:.- .. -.-— -—- .-— ——-—. .T-- — .––-. ___ ____ ._
CBJECT DISTANCE I.— ----- .— -- –.. - ~..._ __ . . LIRECTION

I METERS j FEET

R.M. No. 1 ‘ 59.o15

36.576

193.62

120.00

0-00-00.0

94-53-50*()

154-54-00.0

AZ IMUTP

I

,

1

—— _ ---_-J. L-––..___ I
. —..

This station is looated on Boga21ua Isla@ at the extreme
the island appnfintely 20 feet from the high water mark.

The mark is a standati Holmes & Rarverbmnze disk set in
block flush with the surfaoe.

east end of

8 omorete

The referenoe marks are standard Holmes & Xarver bronze disks se t ~n
ooncrete blooks flush with the surface and are intereeetion points on the
Bogallua topo traverse.

!00



HOLMES (3I NARVER ENGINEERS JOB IQ 640

DESCRIPTION OF TRIANGULATION STATKIN

BOKOl?NAM E OF STAT 10N __________ -.._ Bokonaaqp XalandLOCATION __ ..-..- —_.._

CHIEF (3F PART Y.______..@@___ Emiweto~ Atoll—_—_____
Marslm13 Islands

DATE 3949_52____

DISTANCES AND DIRECTIONS T() REFERENCE MARKS———-.——— _ ———_ . . ~_. .. ..-.
——

OBJECT I DISTANCE—---- ------ .._..-.+..– . ..-_.._
METERs

Aomon m

R.M. lb. 1 I 15C240

R*k?e Moe 2 ~ 15.240

I
OIRECTION

–– 4-— -- - --—-———

FEET I

. / 0-0040.0

I
50000 j 207-24-12.2

I

50.00 ~ 279-24-12.2

—— .-—-

ELEv. OF tiARK A80VE ML W____Ao3.4Y._. _

HEIGHT OF TELESCOPE A80v E MARK ._15.m52.._ ~

HE~GHT OF LIGHT ABOVE MA RK___-_-_- _l~A~*.._ . .

DETAILED DESCRIPTION’.

Thfs station is lo~ted on Bokonaa~ppu Island ap~xj.mately 660 feat from
the west end of the islend and X feet from the high water mark on the lagoon
aide.

The station mark is a standard Holmes & Namer bronze disk set in a concrete
block flush with the surfaoe.

The refereme marks are stendazxl
blocks flush with the eurfaoe.

*

Holmes & PIarverbronze disks set in ~onerete

MA RP. ED BY — -... . . _– .–

—



l~OLMES ~ NARVER ENGINEERS JOB NQ 640

)

IXSCRJPTION OF TRIANGULATION STATION

r——————

?-

DISTANCES AND DIRECTIONS TO REFERENCE

~.. :._. -:::::::~:.:::;;~GE”-”------”--’---”-”----
OBJECT

I ““”
METERS

~-. . .
. .. . . . .. . . . . ..2?2.?15-]

FEET /

II !
1 I ‘~ [

None
I

1
!

( !

I I
f

I
I

I -1 ~

L- .— , —— I I

r!.:, C)F MARK A~o,f~ ~Lw_ g (jt—.....● ___________ _

t-l:l GHT OF TELESCOPE ABOVE MARK ~..51 ___

EEIGHT OF L!GH~ 11.51ABOVE MA RK_. ___ -..—_
.

This station is located on the first sand Island south of’Runit at
approximately the center of the island.

The disk is a standard Holmes & Narver bron~e disk
block flush with surface.

Due to the Iixiitedarea of the island no reference

/c’&

set in a concrete

marks were set.



HOLMES t?I NARVER ENGINEERS JOB W 640

DESCRIPTION OF TRIANGULATION STATION

XORTH BASENAME OF Station ______ LC)C AT ION Runit Island

CHIEF OF PAR TY___.-.lL&------ _- _–_._.– _ Er4wet%%2iZdl

Marshall Islands
DATE 2!9&-Z__

DISTANCES AND DIRECTIONS TO REFERENCE MARKS 1—— ______ .._ . .._ _____

OBJECT

?. ---

.—— -— _.. --- j__ ;E;j~$:G:---”__”” ._

/
FEET

Goral
I

.

~-(
R.M. No. 3 I 45.686 / U9.fW

i
R.M. No. 1 ~ 31.992 ! 104.96

R.M. ~Oe 2
I
I 25.233 ; 82.7$5

fj @tELEV. OF MARK At30’w’E Mi_w---- o .. . __.__ ... ----

HEIGHT (IF TELESCOPE ABOVE MARK 4Q*5’_____

HEIGHT OF LIGHT ABOVE MA RK._ .40.5!---- __

~E~AILED DESCRIPTION”.

This station is located at the north end of
200 feet from the end of the island and 65 feet
the lagoon.

DIRECTION
—.— .— ___

0430-00.0

101-59-20.0

267-33-20.0

340-35-50.0

-.

AZIMUTH
—— ————-_. .

3

I

L_.__-”

Runit Island approximately
from the high Water mark on

The marker is a standati USC&GS triangulation station disk im a eonurete
block. This marker has been disturbed and 18 nOt in the loaation lwloord~
in the Rmo rt of the Etwineer. Joint Task Force Seve~.

Reference marks are standatiHolmes & Narver bronse disks uemented into
the surface of the reef ledge at tide range.

i3ESCRl EE9 gy WC

/6%

MA Rt:ED BY” _.. . ..- . --------- - —

//>

:;.’: -++,..,...+.3 -~.
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HOLMES 8 NARVER EI’NGINEERS JOB NQ 640

DESCF?JPTJON OF TRfANGULATION STATION

hAME OF STAT ICJN_ PARRY——. . ... Par~_Island_ LO CA TION_—

CHIEF OF pARTY __________ ____ ._

DATE –294$+50

Eniwetok Atoll
Marshall Islands

~i:ic-..l::G&iF:TG,,i,IAND DIRECTIONS TO REFERENCE MARKS

I I METERS FEET

(hrd.

R.M. ~Oe 1 [ 15.246

R.M. ~0* 2 , 15.224
~

I

!

I

: GoCMo.o

50.02 i 46-34-25*4

49.95 181-37-20.4

EI.. Ev. @F MARK ABO’/E M,W_–-. 10aOt _. ._ ._.

HEIGHT OF TELESCOPE ABOVE MARK 24-5! . _.
HEIGHT OF LIGHT AEIOVE MA RK . . . .. ?4.5’.-. ____

DE TAIL. ED DESCRIPTION:

This station Is located on Parry Islznd approximately450 feet from the
north end of the island. The mark is set at the intersectionof the diagonals
of the opposite legs of a four leg steel commun~cation tower.

A twenty-four foot wood instrument tripod and a platform at the required
height on the tower was constructed for observation.

The station is marked with a standafi Holmes & Narver bronze disk in a
concrete blook flush with the surface,

The referenoe monuments are standard Holmes & Narver bronze disks in
oonorete blooks flush with the surface.
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HOLMES 8 NARVER ENGINEERS JOB W 640

DESCRIPTION OF TRIANGULATION STATION

NAME OF ;TATION ____ _p~ _____________ LCCLT” ION

CHIEF OF P&R TY_... m _________________

DATE ~~$k~~..._

-uiraai ?Afmd _
En~wetok Atoll
Marshall Islands

DISTANCES AND DIRECTIONS TO REFERENCE MARKS 1

OBJECT

N. Base

R.M. NO. 2

R.M. lb. 1

— ~---
DISTANCE

FEET l___ DIRECTION
. ...T—-— _____ ._..

METERS \

! . ; 0-00-00.0
~

220%0 I 75.00 I o-31-55.o
I

22.860 ; 75.(?0 ; 270-31-55.0
t

A~/~uT~

‘-----
( I

I 1
!

1
I

I I

EL Ev’. OF
$ g:

MAn K A60JE MLh..-...__ _.*______ ._. ___

HEIGHT O= TELESCOPE ABDVE MARK ....l~~.~t.- - _

15 5?hEIGHT OF LIGHT A90VE MA RK_____ ––__*_- ._..-_

DE TAILEC DESCRIPTION

This station is located
south end of the island

The station marker is a

on Piiraai Island approximateely
and 75 feet from the high water

standard Holmes & l?arverbronze
block flush with the surfaoe.

The reference marks are standafi Holmes & krver bronze
blocks flush with the surfaoe.

350 feet ?korn the
msrk on thh lagoon

disk set in e conorete

disks set in ooncrete



HOLMES & NARVER ENGINEERS JOB N!?. 640

DESCRIPTION OF TRIANGULATION STATION
f,_ .1

NAME OF !jTATl~IN ... . .f’~-N~.@~...-. .
L.0CA7 l(.j N ..-. Egiyetck Lagoon.—.—_

CHIEF OF PA RT’Y . .. . ~~ _ .-_.. –._.. --–._.– Eniwetok Atoll
Marshall Islands

DATE -- 1%%~0._

F--””-”““”’””:””---,’--------
—.- —-.—_____

DISTANCES
. ..__

Aw2 DIRECTIONS TO REFERENCE 1
bAd K;.— .— -.

C’BJECT ] “-
-,

GiSTANCE CIRECTICF< I
------- ~ L:IM’JTH

ME TE@s FEET :
~

None

L’

i

—.
---J----–-L____-J-.---___.J

ELEv. OF MLRK Ar,q.i M.. ~,. g=ot _ __,_
—.

HEIGHT of TEL E5CI>PE ABOVE MARK 5.0’. _
HEIGHT OF LIGHT ASC <E 5*O*MA RK _____ ___ . .. . - ..–

This station is a prefabricatti steel tripod which was set In plaoe on
a aoral reef approximately 2.7 statute miles west of the south end of Runit
Island. The station was oocupied at low water and under favorable weather
Conditions.

This is not a permanent station and will be removed as It is considered
a navigation hazard.



HOLMES 8 NARVER ENGINEERS JOB W 640

DESCRIPTION OF TRIANGULATION STATION

NAME OF STAT ION__.- _~g~_@_ _____________ Teitelripucchi IslandLO CA TIC)N _
Wii%<tokxtox”

CHIEF OF PA RTY__.___~H __ ________ ._ MnrshaIl Islands
DATE -~94%i!2__

DISTANCES AND DIRECTIONS T(? REFERENCE MARKS

\
Coral .!

R*M. Noe 1 ; 15e240
!

R.M. ~Os 2 ~ 15.240

0

50.00

50.00
!

I ,

(

0-00-00.0

125-23-00.0

215-23-00.0

————. -
AzIMLJTH

ELEv. OF MARK f$fl OVE ML W—f$$6.t- . ..-.. –_____ .._._

HEIGHT OF TELESCOPE A80VE M A R K -.. k~a 5.fi_.._

HEIGHT OF LIGHT AEIOVE MA RK ___ .4°?5!------ _

DETAILED DE SC RI PTIO~; “.

This station Is located on Teiteiripuoohi Island appro~tely $00 feet from
the west end of the Island and 120 feet from the high water mark on the

lagoon side.

The mark is a standard Holmes & Narver bronze d fsk set in
flush with the surface.

Reference marks are standaxilHolmes & Narver bronze disks
flush with the surface.

a ooncrete bleak

in concrete blocks

0ESCR19EU FPc ____
5’1/



es Rec,re red by.z CJ
LSH Yec+r 1949:59.

22
-%-w p._f(:, !+,J
e%

(~escriptl~fi as to fitness 0? of:r, ,r; , des:ri~tion”.
*3
Mz
c~ This statjon was recovered and found to be in good condition.

55
Zh’ The station is located atop a ciroular concrete cell that is fifteen feet
~.~ in diameter, about 2 miles east-southeastof the Reef Photo Tower$ about 5 miles
~“e west of Runit Island and 0.15 mile west of buoy No. 15. The disk is a standazxl
E s USC&GS stetlon disk set in the oenter of the structure about 11 feet above M.L.R’.
o stamped CORALj and is surrounded by a sheet metal wall that projects 3 feet above
2 the deck of the structure.w$

z A 14 foot wooden tower was used for observations at this station.
o
z
2

.



Engebi -I Sltmd

EtiwetQk..Atoll+-----... ....

11.arahallJslands... .... ...

,, 1~~
[... dt’~.crlpt;n G:; :’0 ~itfiess of uri~incl (?f?5crlp+ic)r!:

This station ;6s recovered and found to be in good conditjone

The st~tion is locetal on Engebi Island approximately 900 feet north of
south end of island, 500 feet west of seaward sjde and 300 feet east of the
ltigoon,130 feet south of a concrete building, The disk is e standard USCWS
station disk set in a 12 X 12 inch concrete block flush with surface and 3s
stamped ELGIN.

This station has been re-named U?NGEBIW and is also bench mark No. 1 for
this island.

RM No. 1 was set at a distance of 50.00 feet 15.240M from the station at an
azimuth of 10Y-ll~-lOR.

~~ No. 2 was set at a distmOe of 5000Clfeet 15,2@M ~m the station at an
azimuth of 195~11~-10”.

These referenoe marks are standard
blocks flush with the surfaoe.

A 40 foot steel tower was used for

Holmes & Narver

observations at

*

bronze disks set h concrete

this point.



HOLMES 8 NARVER ENGINEERS JOB N.Q 640

RECOVERY NOTE TRIANGULATION STATION

Name of Stat ion __..&?l!@?&_?L_______________ Loc at ion ._._.&YW.!!?!Wd_ ._. ----- ______

Eniwetok Atoll—— —--—.- ..—— —.—

Established by______J?-ToF”-7 -------- I$u7-48 Marshall Is~?nda_..._ _ ..-___ Ye a r___._-–_

Recovered by __ .... ..~?H.. -__. ___—.- . . Ye a r ..-~?~??

.,

:
?,



TRIAWWLATKM STATION

Location

Y’CO ~ 1947-48

Year 1949-50_

Aniyaanii Island

Eniwetok Atoll

Marshall Islands

This station has been recovered and found to be in good condition. The
station has been renamed Aniyaanli and is located about 600 feet south of the
north edge of vegetation in a small clearing on the lagoon side of Aniyaanli
Island, 80 feet south of the north edge of the clearing, 1.25feet east of the
high water mark on the lagoon beauh and 755 feet north of the northwest leg
of a 75 foot steel tower. The marker is a standafi USC&GS station disc set
in a concrete block flush with the surface and stamped KODAK.

Reference mark No. 1 Is set at a distance of 57.398 feet 17.495 M f~m
the station at an azimuth of 21~-55142.6w.

Reference mark No. 2 is set t a distance of 110.819 feet 33.778 M from
[the station at an azimuth of 32 -01~-28.6n.

These reference marks are standafi USC&GS referenoe discs set in a con-
crete block flush with the surface.

Ncke: This station has been reset. See R.estorat.onNote Triangulation St~tion
of June 7, 1951.

() -1



93

tdG~(2 of s~~tjo~

Established by ..-._

Recovered by .

.M?3’B MS? - . ._ ____Location ._

USN .... Year._ ??.%_...

~B -.. _ :. .Year 1?49?5!2

Runit Island ....—

Eniwetok Atoll.

Marshall Islands . ..

This stat!on was recovered and the results of the present survey determine
that the marker has been disturbed.

The marker was used in its existing position and a n,ewdescription and lo-
oation of reference marks are included under description of triangulation statj.ons.

).~>

h-/. ;dj,,,..,.;~,““\- .1
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-..>
RECOVERY NOTE TRIANGULATION STATION

z Name o f Stat ion __._p~OTO(R*r pho~ T~er) Eniwetok Lagoon——-. .—...—————_._________ Locotion__..-.–._-
*

.

z Eniwetok Atoll.—. ———

5 Established by____~~~A*:?_..___ ...._..._Year_A8?A7-A8 .–—--.-—------------- ---Marshall Islands

z= Re covered by_.. ._..._!!! ___L__________ Year._ }945-50

s .2

:$ Detui/ed description as to fitness
-=1
O*~~
gl+ This station recovered and found to be in good condition.

of original description;

Gg
%%. The steitlunIs a 4 leg 75 foot steel tower oonstmcted atop 4 steel piles
~..: ercesed in concrete at tide ran@e, loasted on a corel reef approximately 7
“~~

~s
o
2

statute miles south of Engel)iI~lad, 7 miles west of the north end of hnit
,Islandand 2 miles west-nofihwest of station Coral.

,<-“:.
The marker is a nail set irithe wood deok at-the interseotfonof the diagonals

of the opposite legs of the tower. This wood deck is approximately 10 feet
above M.L,W.

The light was mounted og a wood tripckl4.5 feet above the deck.

This station was not ocoupisd due to exeessive vibration.

1.

#

/.23
-*. ,, (

>,. u).. f$., . -.. <e\



< “; RECOVERY NOTE TRIANGULATION STATION

: PRIVILE~E(Eniweto@a. Name cf Statjon -_..--- Location

$ Established by... !!% -. YecIr- l$?-~d
cd
a
n

s:.
; Recovered by WH . . .
ZE

Yea r 2.%9=5.(L

..E@weto.k_At.oll.

Marshall Islands—— -.—— ..-.

~y Oetai led descripti~n os to fitness of original description
O*~~
q.= This station was recovered and fomxl to be in good condition. The station
~~has been renamed
%h”
+U. The station
‘~~the north end’of

@ide and ~ feet
o north of a large
2

EJ17iETOKand iS ~SO BE NO. 1 for this iS~SIld.

is located on the north end of Eniwetok Island, 225 feet from
the island, 70 feet west of the high water line on the seawati
east of the high water mark on the lagoon side. It is 30 feet
Quonset building and is under a steel tripod which is Beacon B.

‘e The marker is a standani USN triangulationdisk set In an 8 X g inch concrete
8
~ block flush wfth the surfaoe.
oh
* Reference mark No. 1 is set at a distance of 39.12 feet 11.92LM from the
2 station and an azimuth of 6~-4.61-17.4n. *

Reference mark number 2 is set at a dlstanoe of 39.1.2 feet 11.924M
station and-an azhutb of 332&$6B-l?.411.

These reference marks are standard Holmes &Narver bronze disks ae’t
blocks flush wfth the snrface.

from the

in concrete
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! RECOVERY NOTE TRIANGULATION STATION

y F4GfT}e of Station .__...RWE!_!_ ._ _ -..-y -.__.._.__.._. i-oc at ion. . . ‘Wt.. W!5d.. ---- ....--------.“
s Eniwetok Atoll———— .-.-—..——.— . _——
5 J.T.F.-7 ~947-48 _ ~a??!?!!.!?!!?!!............ .Esfc?l!sned by....-_._ __Year_._._...____.
;
c

LSH.-. . —

ption as to fi?;less of original description:
u,

%%
c% This stqt~.onwas kmovered and found t.o be in good conditjon.

~:
oh ., !.<

+~ !l’he.stationis loca”tedapproximately 900 feet north of the end ofthe sand
c < spit at the south end of the island~ 120 feet west of the high wat~r W.rk on the
~“~

~ s~ward sfde of the island ard 70 feet east of the kul.gh watitr mkrk on the laE!oon
E% sjde. The disk is a standard l’LSC&GSstation disk set in a12 X 12 inch conoreteo
2 block flush wjth the eurfaoe and is stamped RUI?IT. .
*Qv Referenee mark Mo. 1 iti41.075 feet north-northwestof the station.a
~
h
a Refer~ue mark No. 2 is 48.062 feet east of the station.
m
E

These reference marka are.standard USC&QS referenoe disks
surface.

The station mark is approximately 9 feet above M.L.W. @
tower was used for observat~ons. ..

set flush with the

● 20 foot wooden

4’,...



%$ This station was reaovered
a>
w~
zh The station is looated on the thi~ ad island south of Runit Island, about
s:.S 450 feet south of the north end of the island and 68 feeteast of the high water
‘$ ~ mark on the lagoon side. The diso is a standati USN triangulation disc set in an
- CI 8 X E?inch concrete block flush with the surface.E%
o
e A 14 foot wooden tower was used for observations at this station.
waQ As this is a remote looation with limited land area no reference marks were
:
0 set.
&
4
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RECOVERY NOTE TRIANGULATION STATION

Name of Station -.MEEI... –...–—.. __..—– LOCof ion. .. Parry bland -. . . .

Eniwetok Atoll—.. ..——___ ._.._.___ -_. _____

Established by.. __Us!..._._ . . . . ._.__Y ear 19&__ -._. . . . .. . . . . .. . .... . . . . . . . .Marshall Islands

Recovered by .. .... ~~ _________----- ._..-. Year. _.1%%~

Detailed description as to fitness of original description

This stat$on located on the north ~d of Par~ Island has been destroyed.

Station PARRY
this station.

of the present survey @ ,$.nthe approxfmate location of

f,

“k.
..,.



As no records are available of vertical control established here by previous

surveys a temporary datum is being established on each of the project islands as

surveys are made. This datum may be desoribed as follows.

‘A datum approximatingmean low

corrections from the U.S. Coast and

Pacific Ocean”’;tia series of tidal

but

and

wate r springs was arrival at by applying

Geodetic publi~tion WTide Tables of the

observations. This is a temporary datum

should be significantto less than a footn.

The procedure is to erect a tide staff at a

take periodical.observationsas surveys are

suitable location at each islmd

made at these islands. After ap-

plying corrections a mean of these corrected observations is aooepted as the tem-

porary datum. This datum is transferred to a permanent monument in the vicinity

which beeomes the point of origin of all vertical control on the particular island.

At a later date when personnel are available at these -locatkns a longer series
,,,

of observations will be taken and corrections applid b“ the i&k&..’.It is not an-

ticipated that any temporary datum now in use will be refined bylnore than a few.s

tenths of a foot.

When datums are established at all prcijectis-s a further oheck can be made

by taking simultaneousobservations at all flidesta4Ys”-.ticheck the relatiom between

the individual datume. Due to little knowl~@ of currents in the lagoon it is

doubtful if any refi~lementof the individual datums em be made by this method.

A list of the bench marks follows:

Aaraanb5ru -- To be established at later date. A LIJCY ELE~. ~.44

Aomon -- Triangulation station Aoinon- Elev. 8.GL

Biijiri -- Traverse atation Biijiri - Elev. 7.67

Bogallua -- Triangulation station Boga - ELev, 7.14

Bokonearappu -- Triangulation station Bokon - Elev. 10.40

Engebi -- Triangulation station Engebi (Elgin) - Elev. 10.08

/%/
G

,



,1 1 Eniwetok -- Triangulation station Eniwetok - Elev. 10.34

Kirinian -- To be establishedat later-datee

d
o-.. Rojoa .- To be established at later-date. Existing elevations are
z
z .:

referenced to Traverse statfm Bfijiri,.

2%’ Runit - Traverse station Runlt - Elev. 12.95
+% . .

Ra.ev.8.60

disks set

*U
0+3
~~ Teiteir@ucohi - Triangulation station Telteir -
Wc
Ca
“~ g The monwicmts at all points listed are bronze
0%
+~
.% flush with the surface and these leeatlons will be shown h

;%

~z maps of’the iklands involved.
o
G
w
:
4 ~ “’;
~ .t.
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Q
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MIFANSIOIVOF HORIZONTAL CONTROL SURVEY

EHIWETOK ATOLL

MARSHALL ISLANDS

1951

vy’-



from

The primary horizontal

whloh the relation8 of

was expanded to inolude the

oontrol network

test structures

furnished the basio oontrols

were determined. The soheme

photo

V Zero point8, and the islands of

stations at sites M$ N, P and Q; C, E and

Bogon and Rigili. The islands of Muzin

and Aaraanbiru were looated from oontrols established in the 100al Zero areaa.

General Features.—

The speoitioations and oriteria for

followed in expanding the eoheme. While

some oases, additional observationswere

aeoond order triangulationwere

the strength of figure was weak in

taken whioh offset the weakness.

All observationswere made at night, and standard prooedure was attempted

throughout. Weather conditions and Interferencefrom oonstruotlon and solen-

tifio work in the tower areas affeoted the survey, but the results are

considered oonsiatent with requirements.

A quadrilateralwas developed inoluding station Bokon, thereby increasing

the strength of this station over the single triangle bywhioh it was previously

looated. The ad$aated values vary slightly from those reoorded from the

previous survey.

Station Islet was a160 strengthened by inolusion in a quadrilateralwith

no ohange in the valuee previously reoorded.

The looation of station Rigili is to third order aoouraoy, whioh conforms

with inatruotions regarding looation of this station.

Field Computations

Computations of the expanded soheme were made at the jobaite. While

adjustments to balanoe out observing error8 were not made$ the results were

within moientifio requirements.



Photo Tower Triangulation Report

A reportwes iaaued on May 18, 1951, inoluding the relation of the

photo tower to the Zero points. The values are listed as computed from the “

oontrol network and also from cheek computations based on observation made

at the struotum 8ite8* This report is lnoluded.

Adjusted Data

Adjusting of the expanded sohane has been oomplated, and the adjusted

valuea are Inoluded in this report. The value of the length of eaoh line is

independent of the route followed in the computation.

All observations, inoluding the oheok observations at the struotu.resite.,

were evaluated and used in the adjustments. While this data varies from the

values given in the photo tower triangulation report, the differenoea are small

and assure that the vulues given in this report are within requirements.

In the interests of eoonomy, these computations are not inoluded h thie

report. The sketches inoluded reoord the adjusted values determining the

inter-relationof the various stations.

The computations and field notes will be a part of the permanent survey

reoorda at the Job8ite.
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cHEOK COMPUTATIONOF TEE JOIHT TASK FQRCESEV’EH
SURVEY TO DETERMINE THE AZIMUTH OF THE BASE LINE
NORTH BASE-RUNIT OF THAT SURVEY,
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